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I, George Ian Town, of Christchurch, Chief Science Advisor, Ministry of Health, 

affirm: 

1. My full name is George Ian Town. 

2. 1 am presently the Chief Science Advisor at the Ministry of Health. 

3. 1 have had a long career in medicine, research, and governance. I am a 

physician by training, having graduated from Otago Medical School in 

1981. As a physician my specialisation was in lung health, and I practised 

in that area at Christchurch Hospital for a number of years, before 

becoming Professor of Respiratory Medicine at the University of Otago 

and later Dean of the Christchurch School of Medicine in 2002. In that 

role I continued my practice and participated in an active clinical research 

group, publishing over 100 articles in peer-reviewed journals. In 2005 1 

was appointed Professor and Deputy Vice-Chancellor at the University of 

Canterbury, a role I held until 2013. 

4. From 2013 1 moved into the area of governance, continuing to draw on 

my scientific expertise. Prior to my present appointment, which 

commenced in July 2019, 1 gained experience in a wide range of roles, 

including: as a Principal Advisor to the Canterbury Earthquake Recovery 

Authority; Chair of the Health Precinct Advisory Council; Chair of the 

Performance Based Research Fund (PBRF) Sector Reference Group; Chair 

of the Tertiary Education Commission's PBRF Governance Group; and 

Chair of the Canterbury Pharmacy Service Level Alliance. 

5. Combining my experience and training, my speciality is in evaluating 

scientific evidence and helping ensure that credible science is at the core 

of decision-making. That is a key element of what I do in my current role 

as Chief Science Advisor. To that end, I Chair the COVID-19 Technical 

Advisory Group and the COVID-19 Vaccine Technical Advisory Group 

(CV-TAG) at the Ministry of Health. 
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These groups are comprised of external medical and scientific experts' 

who scrutinise and distil the available evidence, and provide advice to the 

Director-General of Health to ensure that decision-makers are well-

informed. 

6. This stream of advice is distinct from, but complements and informs, the 

wider public health advice provided by the Director-General of Health, 

Dr Ashley Bloomfield (who I understand has provided evidence in this 

case), and the Director of Public Health. Specifically, I have provided 

advice to Dr Bloomfield about the benefits and risks of the Pfizer 

COVID-19 vaccine and that advice is part of the broader public health 

advice Dr Bloomfield has provided to the Government. 

Code of conduct for expert witnesses 

7. Pursuant to Schedule 4(3) of the High Court Rules 2016, 1 acknowledge 

that I have read the code of conduct for expert witnesses and agree to 

comply with it. The evidence in this affidavit is within my area of 

expertise. In preparing this affidavit, I have relied on information 

provided to me by other officials in the Ministry of Health. 

8. In particular, as Chair of CV-TAG I am familiar with the scientific evidence 

concerning the safety and efficacy of the Pfizer COVID-19 vaccine. In 

particular, the Comirnaty concentrate for injection 10µg/0.2mL 

(Paediatric Vaccine) (approved for use in five to 11 year olds) and 

Comirnaty concentrate for injection 0.5 mg/mL (30µg/0.3mL delivered) 

(Parent Product) (approved for use in anyone aged 12 and over). 

COVID-19 

9. COVID-19 is a respiratory disease caused by SARS-CoV-2 that first 

emerged as a human pathogen in China and has rapidly spread around 

the world by human-to-human transmission. The World Health 

Organization declared COVID-19 a pandemic on 11 March 2020. 

1 !CV-TAG currently includes 14 expert members, including specialists in vaccinology, paediatrics, and paediatric infectious 
disease (among other relevant specialities). A full list of members and their qualifications is available online: 
https://www.health.govt.nz/about-ministry/leadership-ministry/expert-groups/covid-19-vaccine-technical-advisory-
group-cv-tag  
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Variants 

10. It is a natural process for viruses to change and mutate which can 

produce variations. As with all viruses, new variants of COVID-19 have 

evolved. 

11. The United States Centre for Disease Control (CDC) has classified genetic 

variants into four classes: 

!

11.1 !Variants being monitored — has a potential or clear impact on 

approved or authorised medical countermeasures or that has 

been associated with more severe disease or increased 

transmission but are no longer detected or are circulating at very 

low levels. 

!

11.2 !Variants of interest — has specific genetic markers that are 

predicted to affect transmission, diagnostics, therapeutics or 

immune escape (for example, reduced antibody neutralisation). 

!

11.3 !Variants of concern — evidence of increased transmissibility, 

more severe disease, reduction in antibody neutralisation, 

reduced vaccine or treatment efficacy or diagnostic detection 

failures. 

!

11.4 !Variants of high consequence — clear evidence that prevention 

measures or medical countermeasures have significantly 

reduced effectiveness. 

12. The Delta and Omicron variants are variants of concern of the original 

SARS-CoV-2 virus (no variants to date have been classified as a variant of 

high consequence). 

13. Omicron, also known as the 6.1.1.529 strain, was first identified in 

mid-November 2021. It was rapidly classified as a variant of concern due 

to the large number of mutations it contains. Early evidence indicates: 
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!

13.1 !Omicron is more transmissible than the Delta variant;' 

!

13.2 !vaccination is effective against reducing the risk of severe 

outcomes from COVID-19 infection;3  and 

!

13.3 !hospitalisation rates are lower than the Delta variant (with the 

exception that evidence from the USA is that hospital admissions 

in the USA for children under five years of age have increased ).4 

14. The Delta variant is in the community in New Zealand. In the course of 

preparing this affidavit, the Omicron variant has also been detected in the 

community. 

Effects of COVID-19 on five to 11 year olds (disease burden) 

15. As at 23 January 2022:5  

!

15.1 !Since 16 August 2021, there have been 11,515 community cases 

of COVID-19 in New Zealand. 20% of these cases have been aged 

zero to nine and 17% of these cases have been aged 10 to 19. 

!

15.2 !Since 16 August 2021, 612 people with COVID-19 in the 

community have been hospitalised. 44 (or 7%) of those cases 

have been aged zero to nine and 20 (or 3%) of those cases have 

been aged 10 to 19. 

z !UK Health Security Agency. SARS-CoV-2 variants of concern and variants under investigation in England. Technical 
briefing 33. 23 Dec 2021; Available from: 
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment  data/file/1043807/technic  
al-briefing-33.pdf;  UK Health Security Agency. SARS-CoV-2 variants of concern and variants under investigation in 
England. Technical briefing: Update on hospitalisation and vaccine effectiveness for Omicron VOC-21NOV-01 
(B.1.1.529). 31 December 2021; Available from: 
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment  data/file/1045619/Technic 
al-Briefing-31-Dec-2021-Omicron severity update.pdf.  Davies, M.-A., et.al. Outcomes of laboratory-confirmed SARS-
CoV-2 infection in the Omicron-driven fourth wave compared with previous waves in the Western Cape Province, South 
Africa. medRxiv 2022; 2022.01.12.22269148. Available from: 
http://med  rxiv.org/content/ea  riv/2022/01/12/2022.01.12.22269148.a bstract. 

3 !UK Health Security Agency. SARS-CoV-2 variants of concern and variants under investigation in England. Technical 
briefing 34. 14 January 2022; Available from: 
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment  data/file/1046853/technic  
a I-briefing-34-14-Ian ua rv-2022.pdf 

4 !https://www.abc.net.au/news/2022-01-09/covid-19-vaccinations-children-hospitalisations-us/100746416.  

5 !Ministry of Health's COVID-19 case demographics as at 24 January 2022:  https://www.health.govt.nz/our-
work/diseases-and-conditions/covid-l9-novel-coronavirus/covid-l9-data-and-statistics/covid-l9-case-demographics. 
See also the Ministry of Health's COVID-19 current cases as at 24 January 2022:  https://www.health.govt.nz/our-
work/diseases-and-conditions/covid-l9-novel-coronavirus/covid-l9-data-and-statistics/covid-l9-current-cases.  
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!

15.3 !Since the first case of COVID-19 in New Zealand, 52 people have 

died who were classified as an active case of COVID-19 at the 

time of death. In some of these cases, the underlying cause of 

death may be unrelated to COVID-19. 1 person was under the 

age of 11. 

16. Internationally, as at January 2022: 

!

16.1 !UNICEF estimates that children and adolescents under 20 years 

of age account for 7% of the reported COVID-19 case S;6 

!

16.2 !among the 3.5 million COVID-19 deaths reported, 0.4% (over 

12,300) occurred in those under 20 years of age;' and 

!

16.3 !of the over 12,300 deaths reported in those under 20 years of 

age, 42% were aged zero to nine and 58% were aged 10 —19.8  

Mild symptoms 

17. Children aged five to 11 years old who contract COVID-19 will commonly 

have no or only mild symptoms, similar to a cold. Signs or symptoms of 

COVID-19 in children include fever, fatigue, headache, myalgia (muscle 

pain), cough, loss of taste or smell, sore throat, shortness of breath, 

abdominal pain, diarrhoea, nausea, nasal congestion, vomiting and poor 

appetite. 

Severe illness and complications 

18. While children are much less likely to develop severe illness compared 

with adults, children are still at risk of developing severe illness and 

complications from COVID-19. Some children can become very sick and 

require hospitalisation. For example, children with severe COVID-19 may 

develop respiratory failure, myocarditis, shock, acute renal failure, 

coagulopathy (excessive bleeding or clotting), or multi-organ system 

failure.9  Some children with COVID-19 have also developed other serious 

6 !https://data.unicef.org/resources/covid-19-confirmed-cases-and-deaths-dashboard/  

7 !https:Hdata.unicef.org/topic/child-survival/covid-19/. 
6 !https:Hdata.unicef.org/topic/child-survival/covid-19/. 

9 !https://www.cdc.gov/coronavirus/2019-ncov/long-term-effects/index.htmi  (data as at 16 September 2021). 
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problems like intussusception, diabetic ketoacidosis or Multisystem 

Inflammatory Syndrome (MIS-C).10  

19. Children living with pre-existing health conditions or comorbidities, 

disadvantage, children of low socioeconomic status, and children who 

have minority ethnic status, all have a greater risk of severe diseases from 

COVID-19. Relevant comorbidities include, but are not limited to: cancer, 

obesity, asthma, chronic respiratory disease, chronic kidney disease, 

cardiovascular disease, neurological disorders, immune disorders, 

metabolic disease and hematologic disorders. 

20. The CDC surveillance data shows that of the children who have developed 

severe illness from COVID-19 in the United States most have underlying 

medical conditions with the most common underlying medical conditions 

being chronic lung disease (primarily asthma) and obesity.11  However, 

32% of 5 — 11-year-olds hospitalised in the United States with COVID-19 

had no underlying condition S.12  There can be no doubt that otherwise 

healthy children can suffer serious illness caused by COVID-19. 

21. Data from the European Centre for Disease Prevention shows that severe 

COVID-19 in children is rare. The ECDC's interim technical report 

(annexed as GT-1) on public health considerations for COVID-19 

vaccination of children aged 5 — 11 years noted that during the applicable 

period of their report 65,800 reported symptomatic COVID-19 cases in 

children aged 5 — 11 years were reported from 10 EU/EEA countries, 

0.61% were hospitalised and 0.06% needed intensive care 

unit/respiratory support. 

22. While rare, some children have also died from COVID-19. Data from the 

CDC shows that 727 children and adolescents between the ages of zero to 

17 have had deaths involving COVID-19 in the USA between 2020 and 

10 
!

https://www.cdc.gov/coronavirus/2019-ncov/long-term-effects/index.htmi  (data as at 16 September 2021). 
11  https://www.cdc.govlvaccines/acip/meetings/downloads/slides-2021-11-2-3/03-COVID-Jefferson-508.pdf  (data as at 

2 November 2021). 

12  https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2021-11-2-3/03-COVID-Jefferson-508.pdf  (data as at 
2 November 2021). 
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2022.13  During the applicable period of the ECDC's interim technical 

report, only two deaths were reported in children aged 5 — 11 years from 

10 EU/EEA countries. 

Maori and Pacific people 

23. Maori and Pacific People are at greater risk of COVID-19 hospitalisation 

and severe disease, with an 80-year-old patient with COVID-19 who is 

NZ European without comorbidities having the same predicted risk of 

hospitalisation as a 59.3 year old patient who is Maori without reported 

comorbidities. Similar differences are seen across all ages and for cases 

with at least one reported comorbidity, and therefore it is likely to also be 

represented in children. Studies have found that Maori have 2.5 times 

higher odds of being hospitalised than non-Maori and are likely to spend 

around 4.9 days longer in hospital than other ethnicities (excluding Pacific 

people), even after controlling for age and pre-existing conditions .14 

Pacific people are likely to spend 5.2 days longer in hospital than other 

ethnicities (excluding M5ori).15  

24. In the current Delta outbreak Maori and Pacific children have been 

disproportionately affected. To 19 November 2021, Maori made up 52% 

of cases in five to 11 year olds and Pacific children made up 30% of cases 

among five to 11 year olds. 

Myocarditis and pericarditis 

25. Myocarditis is inflammation of the myocardium (muscles) of the heart; 

pericarditis affects the lining of the heart. Most people who get 

myocarditis have only mild symptoms and recover without complications. 

Symptoms range from very mild (and may go unnoticed) to severe 

(including permanent heart damage or death). Worldwide there have 

been rare reports of myocarditis occurring after vaccination with the 

13  https://www.cdc.gov/nchs/nvss/vsrr/covid  weekly/index.htm#SexAndARe; Table 1. Table 3 shows 2,650 deaths of 
persons aged 0 — 24 (between 2020-2022) where COVID-19 was the only condition listed on the death certificate as 
contributing to the cause of death. 

14  Steyn, N., Binny, R. N., Hannah, K., Hendy, S. C., James, A., Lustig, A., Ridings, K., Plank, M. J., Sporle, A., Maori and 
Pacific people in New Zealand have a higher risk of hospitalisation for COVID-19. New Zealand Medical Journal, 2021. 
134 (1538). An online copy is available here: https://iournal.nzma.org.nz/iournal-articles/maori-and-pacific-people-in-
new-zea  la nd-have-a-h igher-risk-of-hospitalisation-for-covid-l9-open-access 

is ![bid. 
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Parent Product and the Paediatric Vaccine. However, an individual is far 

more likely to get myocarditis following a COVID-19 infection than 

following vaccination against COVID-19. 

26. A study in the UK investigated hospital admissions and death from 

myocarditis, pericarditis and cardiac arrhythmias associated with 

COVID-19 vaccination or COVID-19 infection between 1 December 2020 

and 24 August 2021.16  The study found 40 events of myocarditis per 1 

million patients occurred in the 28 days following a positive COVID-19 

test. This contrasts with 10 myocarditis events per million vaccinated 

28 days after receiving a second vaccine dose.17  This increased risk of 

myocarditis following COVID-19 vaccination was only present in those 

younger than 40. The study also found increased risks of pericarditis and 

cardiac arrhythmias following a COVID-19 infection but similar 

associations were not found with any COVID-19 vaccines (with one 

exception). 

27. Another study in the USA also analysed how often myocarditis occurs 

following a COVID-19 infection.18  That study found that during the first 12 

months of the pandemic, males aged between 12 to 17 were most likely 

to develop myocarditis within three months of their initial COVID-19 

infection at a rate of 450 cases per million infections.19  This compares 

with 67 cases of myocarditis per million males of the same age following 

their second dose of the Parent Product or Moderna COVID-19 vaccine. 

Multisystem Inflammatory Syndrome 

28. MIS-C is a very rare but serious condition that can occur approximately 

one month after exposure to COVID-19, causing inflammation in different 

parts of the body.20  Children and adolescents with MIS-C usually have a 

fever, rash and abdominal pain. Severe MIS-C may cause inflammation of 

11  https://www.nature.com/articles/s41591-021-01630-0.  

17  https://www.nature.com/articles/s41591-021-01630-0.  

18  https://www.newscientist.com/article/mg25133462-800-myocarditis-is-more-common-after-covid-19-infection-than-
vaccination/  

19  https://www.newscientist.com/article/mg25133462-800-myocarditis-is-more-common-after-covid-19-infection-than-
vaccination/  

20 !https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2021-11-2-3/03-COVID-Jefferson-508.pdf  (slide 22). 
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the heart muscle, and this may result in low blood pressure. Some MIS-C 

patients do not require treatment, but patients with more severe disease 

often need admission to an intensive care unit. 

29. MIS-C has caused deaths among a small proportion of children overseas, 

mainly early in the pandemic. However, increased awareness of MIS-C 

has allowed for earlier diagnosis, more appropriate treatments and 

improved outcomes. MIS-C can occur even in those with no symptoms 

from initial COVID-19 infection. In 2021, almost all children with MIS-C 

have recovered fully, and the long-term outcome appears good, with 

resolution of the inflammation of the heart. 

30. A recent French study suggests that COVID-19 mRNA vaccination reduces 

the risk of MIS-C in adolescents.21  

Long COVID 

31. Children can suffer long-term side effects, known as long COVID, even 

after mild cases. 

32. The term 'long COVID' is commonly used to describe signs and symptoms 

that continue or develop after the initial infection. Unlike other types of 

post-COVID conditions that tend to only occur in adults and children who 

have had severe illness, these symptoms can happen to anyone who has 

had COVID-19, even if the illness was mild, or if they had no initial 

symptoms.22  Symptoms include fatigue, difficulty thinking or 

concentrating, headache, anosmia (loss of sense of smell), sore throat, 

difficulty breathing or shortness of breath, chest or stomach pain, heart 

palpitations, joint or muscle pain, dizziness, fever, change in smell or taste 

and diarrhoea. 

33. Young children have trouble describing the problems they experience so 

information on long COVID conditions in children is limited and studies to 

date have generally been of poor quality, with some major limitations. A 

review of studies of long COVID in children and adolescents identified 14 

21  https://iamanetwork.com/iournaIs/lama/fuIlarticle/2787495.  
22  https://www.cdc.gov/coronavirus/2019-ncov/long-term-effects/index.htmI  

6663479_12 

6 If 



10 

heterogeneous studies (4 cross-sectional; 9 prospective cohort, 1 

retrospective cohort) investigating long COVID symptoms in a total of 

19,426 children and adolescents .23  The prevalence of long COVID 

symptoms varied from 4% to 66%, and there was also large variation in 

the reported frequency of different symptoms.24  The relative scarcity of 

studies of long COVID and the limitations of those reported to date 

means the true incidence of this syndrome in children is uncertain. 

However, even if the proportion of children experiencing long COVID is 

relatively low, if transmission is widespread then the impact of persisting 

symptoms will be considerable. 

34. There has not been enough time vaccinating children with the Paediatric 

Vaccine to observe what protection it provides against long COVID. 

However, an Israeli study has found that COVID-19 vaccination may have 

a protective effect against long COVID in adults.25  

Effect of Delta and Omicron 

35. The Delta variant does not appear to cause more severe disease in 

children than previous variants, but because it spreads faster, the number 

of children who will develop severe disease and go to hospital will be 

greater. 

36. Evidence is still emerging about the Omicron variant but initial evidence 

indicates that because it spreads faster again than Delta, the number of 

children who will develop severe disease and require hospitalisation will 

be greater. Hospital admissions in the USA for children under five years of 

age (the only age group in the USA not eligible for a COVID-19 vaccine) 

have increased with the Omicron variant to more than 4 in 100,000 

children, up from 2.5 per 100,000.26  

23 Zimmermann, P., L.F. Pittet, and N. Curtis, How Common is Long COVID in Children and Adolescents? The Pediatric 
Infectious Disease Journal, 2021. 40(12). Available online:  http://europepmc.org/article/MED/34870392  

24 !ibid. 
25  https://www.medrxiv.org/content/10.1101/2022.01.05.22268800v2.  
26  https://www.abc.net.au/news/2022-01-09/covid-19-vaccinations-children-hospitalisations-us/100746416.  
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Paediatric Vaccine 

mRNA vaccines 

37. Both the Paediatric Vaccine and Parent Product are mRNA vaccines. 

Messenger RNA vaccines work by introducing a viral protein to the 

immune system. The immune system then recognises that the protein is 

foreign and produces antibodies to help protect the body against the 

foreign protein. The viral protein is eliminated from the body but the 

antibodies remain. Once produced antibodies remain in the body so that 

the immune system can respond quickly if exposed again. If a person is 

exposed to COVID-19 after receiving an mRNA COVID-19 vaccine, the 

existing antibodies quickly recognise it and fight the virus before it can 

cause serious illness. 

38. Although the Paediatric Vaccine and Parent Product are new, the 

technology behind these vaccines is not new. Researchers have been 

working with mRNA vaccines for decades and studying mRNA vaccines to 

provide protection against influenza, rabies and Zika virus.27  One of the 

benefits of mRNA vaccines is that they can be readily developed and 

produced in larger quantities faster than other methods for making 

vaccines. 

39. Messenger RNA vaccines do not contain any of the virus that causes 

COVID-19 nor do they affect or interact with a person's DNA or genes —

mRNA vaccines never enter the nucleus of the cell which is where our 

DNA is kept. Nor are mRNA vaccines gene therapy. Individuals who get 

the Parent Product or the Paediatric Vaccine are not exposed to COVID-19 

nor is it possible for an individual to become infected with COVID-19 from 

the vaccine. 

27  https://www.cdc.gov/coronavirus/2019-ncov/vaccines/different-vaccines/mrna.htm1.  
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Pfizer's clinical trial 

40. Following development and distribution of the Parent Product, Pfizer 

developed the Paediatric Vaccine. The Paediatric Vaccine uses the same 

active ingredient but was specifically developed for use in children aged 

between five and 11 years old (whereas the Parent Product has been 

developed and approved for use in any persons aged 12 and older). 

41. As part of the development of the Paediatric Vaccine, Pfizer conducted a 

clinical trial to investigate the safety, immunogenicity, and efficacy of two 

doses of the Paediatric Vaccine administered 21 days apart in children 

aged 6 months to 11 years of age.28  Pfizer has released the results for five 

to 11 year olds. 

42. The clinical trial involved two cohorts of 2,250 participants, with 

approximately 3,100 children receiving the Paediatric Vaccine as part of 

the trial. 

43. In the five to 11 year olds, as in other age groups, the Paediatric Vaccine 

had a favourable safety profile, with side effects generally comparable to 

those observed in 16 to 25 year olds. 

44. No vaccine-related serious adverse events were noted in the clinical trial. 

However, the trial was too small to detect rare side effects such as 

myocarditis. 

45. Immune responses in the clinical trial assessed one month after the 

second dose of the Paediatric Vaccine were equivalent to those in 16 to 

25 year olds, with a vaccine efficacy of 91% reported. 

46. Typically, a clinical trial is designed to evaluate the efficacy of a therapy, 

and any more common safety events. However, generally clinical trials 

cannot be statistically powered for rare safety events. For example, 

subsequent safety monitoring of the Paediatric Vaccine in the USA has 

determined that 12 events of myocarditis have occurred following 

approximately 8.7 million doses of the vaccine in the five to 11 age group. 

28  https://www.neim.org/doi/ful1/10.1056/NEJMoa2116298  
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This translates to approximately 1.4 events per million doses. The original 

clinical trial for the Parent Product was considered a very large trial, 

enrolling approximately 44,000 individuals; however, even such a large 

clinical trial that enrols thousands of individuals is unlikely to observe 

many events that occur at such a low rate. Safety monitoring, particularly 

of rare events, is evaluated by large; population-based surveillance safety 

monitoring systems, such as the Centre for Adverse Reactions Monitoring 

in New Zealand or the Vaccine Adverse Event Reporting System (VAERS) 

in the USA. 

Benefit 

47. The direct health benefit of vaccinating children (aged five to 11) against 

COVID-19 is lower compared with adults, due to the lower incidence of 

severe COVID-19 and deaths in children. Nevertheless, there is still a 

benefit taking into account the efficacy of the Paediatric Vaccine at 

preventing symptomatic COVID-19 in children (91%) and the fact that: 

!

47.1 !some children are at risk of having long COVID, severe COVID-19 

and death (with this risk heightened for Maori and Pacific 

children and children who are disabled or have comorbidities); 

and 

!

47.2 !the risk of hospitalisation and death from COVID-19 is similar or 

even higher than for other diseases for which vaccines are 

routinely given (for example, chickenpox, rotovirus and polio). 

48. An indirect benefit of vaccinating children is to help reduce the risk of the 

child passing on the infection to extended family members, especially 

older Maori and Pacific peoples who are at greater risk of adverse health 

outcomes. 

Safety 

49. Existing data has not identified any significant safety concerns with the 

Paediatric Vaccine. On 31 December 2021, the CDC released a report on 

the safety of the Paediatric Vaccine looking at the approximately 8.7 

million doses of the Paediatric Vaccine that were administered in the USA 

6663479_12 
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between 3 November 2021 and 19 December 2021 (annexed as GT-2).29  

The findings summarised in that report are similar to the safety data from 

Pfizer's clinical trials (that found the Paediatric Vaccine has a favourable 

safety profile). I summarise below the key findings of that report: 

!

49.1 !During the applicable period 4,249 reports of adverse events 

were reported to the VAERS (the national passive adverse event 

reporting system for the USA) and 4,149 (97.6%) of those reports 

were not serious. The most frequently reported reactions were 

injection site pain, fatigue and headache. 

!

49.2 !100 reports of serious events were reported to VAERS. The most 

commonly reported reactions and diagnostics among those 100 

were fever (29), vomiting (21), and increased troponin (15) 

(troponins are proteins found in the heart muscles and troponin 

levels are typically measured as part of the evaluation of chest 

pain or other symptoms of possible heart damage). Among 12 

serious reports of seizure, one child experienced syncope (loss of 

consciousness and not seizure) and another child potentially 

experienced syncope, two children experienced febrile seizure, 

one child has a history of seizures, two children had a potentially 

evolving seizure disorder, and five children experienced new-

onset seizures. 

!

49.3 !As noted above, VAERS received 12 reports of myocarditis. Of 

those 12 children, eight recovered and four were recovering at 

the time of the CDC's report. 

!

49.4 !VAERS received three reports of death, which are under review. 

Bodies like the CDC that monitor safety are conservative and 

cautious and will take their time to do a thorough review, so final 

assessment of the cause of the deaths will take some time. The 

CDC notes that two of these children had complicated medical 

29  https://www.cdc.gov/mmwr/volumes/70/wr/mm7O5152al.htm. See also 
https://www.cdc.gov/vaccines/acip/meetings/down  loads/slides-2022-01-05/02-COV I D-Su-508.pdf. 
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histories and were in fragile health before vaccination. The CDC 

notes that the other child had influenza. The CDC has advised 

that none of the data on these children suggest a casual 

association between death and the Paediatric Vaccine. 

International rollout to five to 11 year olds 

50. 1 understand that, as at 18 January 2022, approximately 42 countries, 

including New Zealand, have approved and/or started vaccinating 

children over the age of five years old against COVID-19 (including Pfizer 

and other COVID-19 vaccines). Countries that have approved and/or 

have started vaccinated children over five include Canada, USA, UK, 

Ireland, Australia, France, Germany, Italy, Spain, Portugal, Germany, 

Sweden, Finland, Israel, Japan, Malaysia and Australia. 

51. Looking to Australia specifically, New Zealand's approach aligns with 

Australia: 

51.1 The Medsafe equivalent body, the Therapeutic Goods 

Administration, provisionally approved the Paediatric Vaccine for 

five to 11 year olds on 5 December 2021.30  

!

51.2 !The CV-TAG equivalent group, the Australian Technical Advisory 

Group on Immunisation, recommended that all five to 11 year 

olds be vaccinated with an eight week dosing interval (with 

higher risk children to be prioritised). 

!

51.3 !The rollout to all five to 11 year olds commenced in Australia on 

10 January 2022. 

Omicron 

52. 1 am not aware of any published studies internationally on the effect of 

vaccination on five to 11 year olds in relation to the Omicron variant. 

However, it is relevant to consider the data available on the effect of 

vaccination in those 12 and older against Omicron. Early evidence from 

30 !Department of Health. TGA provisionally approves Pfizer COVID-19 vaccine for 5 to 11-year-olds. 5 December 2021. 
Available from:  https://www.health.govt.au/ministers/the-hon-greq-hunt-mp/media/tqa-provisionally-approves-pfizer-
covid-l9-vaccine-for-5-to-1l-year-olds.  
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the United Kingdom suggests that vaccine effectiveness against mild 

disease from the Omicron variant is lower than the effectiveness against 

mild disease with the Delta variant.31  However, there is still some 

protection provided. Most importantly, after a booster dose, high levels 

of protection are seen against hospitalisation with the Omicron variant. In 

particular (for vaccine effectiveness against hospitalisation ):32 

!

52.1 !For adults aged 18 and over, vaccine effectiveness against 

hospitalisation was 72% two to 24 weeks after dose two, 

declining to 52% at 25 plus weeks and then increasing to 88%, 

two weeks after a booster dose. 

!

52.2 !For elderly people aged 65 and over, booster vaccine 

effectiveness against hospitalisation was 94% two to nine weeks 

after a booster dose and 89% at 10 weeks. Vaccine effectiveness 

after two doses was not reported in the available analysis. 33 

Provisional consent of the Paediatric Vaccine 

53. Companies that wish to sell a new medicine in New Zealand must apply 

under the Medicines Act 1981 for approval. Medsafe is responsible for 

evaluating all consent applications to ensure the new medicine meets 

strict standards for quality, safety and efficacy. Medsafe is a business unit 

of the Ministry of Health and is responsible for the regulation of 

therapeutic products in New Zealand. I do not work for Medsafe and am 

not involved in Medsafe's assessment of any new medicine consent 

applications. 

54. Provisional consent under s 23 of the Medicines Act was first given to the 

Parent Product on 3 February 2021 and then renewed on 28 October 

2021. 

31  https://khub.net/documents/135939561/338928724/Effectiveness+of+3+doses+of+COVID- 
19+vaccines+against+symptomatic+COVID- 
19+and+hospitalisation+in+adults+aged+65+years+a nd+older.pdf/ab8f3558-le16-465c-4b92-56334b6a832a  

32  https://khub.net/documents/135939561/338928724/Effectiveness+of+3+doses+of+COVID- 
19+vaccines+against+symptomatic+COVID- 
19+a nd+hospita Iisation+i n+ad u Its+aged+65+yea rs+and+older. pdf/ab8f3558-1e16-465c-4b92-56334b6a832a  

33  See also:  https://www.ema.europa.eu/en/news/preliminary-data-indicate-covid-19-vaccines-remain-effective-against-
severe-disease-hospitalisation  
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55. Provisional consent under s 23 of the Medicines Act was given to the 

Paediatric Vaccine on 16 December 2021. 

CV-TAG 

56. Medsafe's role is to consider whether a new medicine can lawfully be 

supplied in New Zealand under the Medicines Act. Many medicines that 

have consent under the Medicines Act are not publicly funded. It is a 

separate decision for Cabinet to consider whether that vaccine will be 

funded and included in the national COVID-19 immunisation programme. 

57. 1 was made aware of Pfizer's application for provisional consent for the 

Paediatric Vaccine shortly after it was announced in early to 

mid-November 2021. 1 knew that if provisional consent was granted, 

Cabinet would want to make a decision promptly about whether to 

include the Paediatric Vaccine in the immunisation programme. 

Accordingly, CV-TAG (which I chair) started reviewing published literature 

on the safety and efficacy of the Paediatric Vaccine concurrently with 

Medsafe's consideration of Pfizer's application for provisional consent. 

CV-TAG provides science advice on all aspects of the COVID-19 vaccine 

rollout in New Zealand. I briefed Dr Bloomfield on the views of CV-TAG on 

the safety and efficacy of the Paediatric Vaccine (annexed as GT-3). 

58. In summary, CV-TAG, after considering the available evidence on the 

efficacy and safety of the Paediatric Vaccine and discussing it over the 

course over several meetings, recommended that the Government 

expand the COVID-19 vaccine rollout to include the Paediatric Vaccine 

and children aged five to 11. Amongst other matters, CV-TAG 

recommended: 

!

58.1 !two doses of the Pfizer Paediatric Vaccine be offered to all five to 

11 year olds, with an eight week interval between doses; 

!

58.2 !Maori and Pacific children, children with high-risk pre-existing 

conditions, and children living with vulnerable people should be 

prioritised for vaccination and tailored programmes developed; 

!

58.3 !mandates, vaccine certificates or vaccine targets must not be 
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used or required for the five to 11 age group, and children in this 

age group should not be denied access to locations or events 

based on their vaccination status — there should be no 

unintended consequences in terms of participation if children in 

this age group are not vaccinated; and 

58.4 !specific public education campaigns about why children should 

not be excluded from activities, in order to reduce the risk of 

informal exclusions. 

59. 1 note CV-TAG recommended a dosing interval of 8 weeks rather than the 

minimum 21-day interval in the approved data sheet for the Paediatric 

Vaccine. This longer dosing interval was recommended having regard to 

other jurisdictions using longer intervals and evidence in adults, and 

based on principles of vaccinology and immunology, that longer intervals 

may improve the efficacy of the Paediatric Vaccine. 

60. In making the above recommendations CV-TAG noted, amongst other 

matters, that alongside the direct risks and impacts to health and 

individuals, COVID-19 also has direct impacts for children on mental 

health, wellbeing, education and social development.34  

61. CV-TAG will continue to monitor all relevant information and will update 

their recommendations as further evidence becomes available. As part of 

ongoing monitoring, CV-TAG is undertaking a formal review of the safety 

data for the Paediatric Vaccine and will report back on our findings to Dr 

Bloomfield in February. 

Ongoing review of the safety and efficacy of the Paediatric Vaccine 

62. There is a growing body of evidence relating to the safety and efficacy of 

the Paediatric Vaccine. As part of my role, my team and I ensure that this 

evidence is kept under close review, to ensure that the advice I provide to 

the Director-General and others remains accurate. All major studies 

34 !Murdoch Children's Research Institute (MCRI). Research Brief: COVID-19 and Child and Adolescent Health. Research 
Brief 202113 September 2021. Available from:  https://www.mcri.edu.au/sites/default/files/media/documents/covid-
19-and-child-and-adolescent-health-140921.pdf.  See also Health, A.I.o and Welfare, COVID-19 and the impact on 
young people. 2021, AIHW: Canberra. 
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concerning the Paediatric Vaccine will be closely reviewed by me and our 

Science and Technical team at the Ministry, and the other members of 

CV-TAG. Any study which suggested that the risks of the Paediatric 

Vaccine were greater than previously known would be quickly brought to 

my attention. There is no risk that significant developments relating to 

the Paediatric Vaccine and its safety or effectiveness are going unnoticed 

in this country. 

63. Studies analysing the characteristics of the Delta and Omicron variants 

and the effectiveness of the Paediatric Vaccine and the Parent Product in 

response to those variants are closely considered by the Ministry of 

Health, and developments in this area are kept under ongoing review. 

Claims made in the applicants' evidence 

64. 1 have read the affidavits of Dr Byram Bridle (excluding the exhibits), 

Dr Nikolai Petrovsky, Dr Martin Lally and Dr Simon Brown. In those 

affidavits a number of claims about the safety of the Paediatric Vaccine 

are made. I am familiar with these types of views and the types of 

concerns they raise. A small number of academics and scientists have 

raised these types of concerns over the last year but their views represent 

a very small minority of scientific opinion. For the basis of 

decision-making, the opinions from the applicants' individual experts are 

of relatively low value given the significant number of well-regarded 

scientific bodies and organisations in favour of providing COVID-19 

vaccines to five to 11 year olds. Nothing in those affidavits makes me 

concerned about the rollout of the Paediatric Vaccine in New Zealand. 

65. This evidence has been prepared under urgency, and in the timeframe 

available it is not possible for me to respond to all of the applicants' 

evidence in detail. The time that I (and my team) have had to prepare 

this evidence has been impacted by the emergence of the Omicron 

variant and change to the red traffic light settings over the weekend. I 

address some of the key points below to the extent that they are not 

already addressed by my preceding comments. 
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The Paediatric Vaccine is bad for a child's immune system 

66. The applicants' evidence suggests that the Paediatric Vaccine is bad for a 

child's immune system and will mean that their natural immune system is 

less effective at responding to any new variants of COVID-19. Noting in 

particular the comments of Dr Brown at [33] and [53] of his affidavit. 

67. 1 disagree with Dr Brown. These is no data to suggest the Paediatric 

Vaccine (or the Parent Product) decreases immunity against future 

variants of COVID-19. There is data suggesting that vaccine-induced 

immunity against different variants may vary depending on whether a 

heterologous strain was responsible for an infection in a vaccinated 

person. There is also data to suggest that vaccine induced immunity and 

vaccine efficacy/effectiveness decline over time and the same variants 

can evade vaccine-induced immunity more than others. However, waning 

of immune responses is a natural process, it should not be mistaken as 

"decreased immunity" and is not caused by the Paediatric Vaccine or the 

Parent Product. 

68. Furthermore, neither the Paediatric Vaccine nor the Parent Product 

weaken a person's immune system ability to respond to other infections. 

It does not make a person more susceptible to other viruses like the cold 

or flu. The vaccines add to a person's immune system to enable their 

immune system to be better prepared to protect against COVID-19. 

69. Another related misconception of some people who have been critical of 

the Paediatric Vaccine is that it can cause permanent damage in critical 

organs in children. This is not true. Over 1 billion doses of the Parent 

Product have been administered worldwide, with over 8 million doses of 

the Paediatric Vaccine administered to five to 11 years olds in the USA. I 

am not aware of any evidence to support the suggestion that either 

vaccine causes permanent damage in critical organs. 

70. Many people who criticise mRNA vaccines are concerned by the fact that 

the vaccine forces the body's cells to make the spike protein of the 

SARS-CoV-2 virus. That is indeed how mRNA vaccines work: your cells 
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produce the spike protein, which in turn prompts your body to produce 

an immune response to the foreign protein. But there is no reason as a 

matter of medical logic to suppose that this could possibly be more 

harmful than being infected with the virus itself (and indeed it is 

abundantly clear that being infected with the virus is much worse for your 

body). In very high level terms, the way that viruses work is that they also 

invade your cells, and force your body to replicate the virus (including the 

spike protein). 

There is a significant risk for vaccine-associated enhanced disease 

71. The applicants' evidence suggests that vaccine-associated enhanced 

disease (VAED) is a significant risk of the Paediatric Vaccine and Parent 

Product. Noting in particular the comments of Dr Brown at [43] — [47] of 

his affidavit. 

72. 1 disagree with Dr Brown. VAED is a condition that would occur when a 

vaccinated person subsequently becomes infected with COVID-19 and 

develops a more severe disease than they would have had if they were 

not vaccinated. The potential for the Paediatric Vaccine or Parent Product 

to be associated with or cause VAED is a theoretical risk. There have been 

no demonstrated cases of VAED from clinical trials or real-world studies 

of the Parent Product or Paediatric Vaccine. 

The Paediatric Vaccine does not prevent transmission 

73. At [33] — [37] of Dr Bridle's affidavit he suggests that the Paediatric 

Vaccine (and the Parent Product) do not prevent a person from 

transmitting COVID-19 to another. 

74. Although vaccination with the Parent Product and Paediatric Vaccine 

does not completely prevent transmission, the evidence is that it does 

reduce transmission. The effect of vaccination on transmission includes 

vaccine effectiveness against infection (if you are not infected with the 

virus, you cannot pass it on) and, on top of that, vaccine effectiveness 

against onward transmission if a person is infected with COVID-19. This 

means that looking at effect on onward transmission alone (without 

6663479_12 

! V !I 



22 

considering the effect on infection) can substantially underestimate the 

effect of vaccines on transmission. 

75. Waning of vaccine effects against transmission (both against infection and 

onward transmission) does appear to occur over several months after the 

primary doses. However, this does not mean that vaccination has no role 

to play in reducing transmission of COVID-19. 

76. Available data indicates that the Parent Product is 50% effective at 

preventing onwards transmission of Delta by a person who has received 

both primary doses of the Parent Product.35  I am not aware of any data 

yet that has become available to date about the effectiveness of the 

Parent Product with preventing onwards transmission of Omicron nor any 

data available about the effectiveness of Paediatric Vaccine of preventing 

onwards transmission of either Delta or Omicron. However, based on first 

principles of vaccinology and the effectiveness of the Parent Product at 

reducing transmission of COVID-19 it is likely that the Paediatric Vaccine 

will also have some effect in reducing transmission of Delta and possibly 

Omicron (both as a result of reducing infection and reducing onwards 

transmission). 

The Joint Council on Vaccination and Immunisation in England initially 
recommended against vaccinating children 

77. At [44] of Dr Bridle's affidavit he notes the Joint Council on Vaccination 

and Immunisation (JCVI) in England initially recommended against 

vaccinating children. This is correct but JCVI updated its position on 22 

December 2021. 

78. From 22 December 2021, JCVI (who advises UK health departments on 

immunisations) recommends medically vulnerable children and children 

who are household contacts of immunosuppressed people get the 

Paediatric Vaccine.36  This is different to New Zealand, where the 

35 Eyre, D.W., et al., The impact of SARS-CoV-2 vaccination on Alpha & Delta variant transmission. 29th 

September 2021, Cold Spring Harbor Laboratory. 
35  https://www.gov.uk/government/publications/icvi-update-on-advice-for-covid-19-vaccination-of-children-and-voung- 

people/icvi-statement-on-covid-l9-vaccination-of-ch i Idren-and-young-people-22-december-2021#vacci ne-safety-a nd-
efficacv 
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Paediatric Vaccine has been recommended to be available for, and is 

available for, all children five to 11 years old. However, it should be noted 

that the UK is in a very different situation to New Zealand. In the UK 

50-80% of children are estimated to have been previously infected with 

COVID-19 and this provides those children with some measure of 

protection. Comparatively in New Zealand almost no children have had a 

prior COVID-19 infection. COVID-19 is clearly associated with higher risks, 

including to children, compared with vaccination. For this reason 

vaccination is preferable to infection but given that the UK has a large 

proportion of children likely already previously infected, the UK have 

decided to wait for further data before delivering a full rollout to five to 

11 year olds. The fact New Zealand is taking a different approach is 

reflective of the different pandemic response taken by New Zealand 

compared to the UK rather than a different view on the benefits, efficacy 

and safety of the Paediatric Vaccine. 

79. !It should also be noted that Medsafe's equivalent in the UK, the 

Medicines and Healthcare Products Regulatory Agency, has approved the 

use of the Paediatric Vaccine for all five to 11 year old S.37  It is only the 

current JCVI recommendation that the Paediatric Vaccine rollout in the 

UK be limited to only certain high risk children in that age group. 

AFFIRMED 

at Wellington this  2 Soh  day of 
January 2022 
before me: 

George Ian Town 

A Solicitor the High Court of New Zealand 

Victoria Ellen Squires 
Solicitor 

WELLINGTON 

37  https://www.theguardian.com/society/2021/dec/22/icvi-set-to-recommend-vaccinating-vulnerable-five--to-11-year-
olds. 
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Key messages 

.. 

EUROPEAN CENTRE FOR 
PREVENTION 

ANO CONTROL 

• Surveillance data show that children aged 5-11 years have made up an increasing proportion of both 
notified cases and hospitalisations in EU/EEA countries in recent months. Although hospitalisations have 
increased in line with case rates in all age groups in the EU/EEA, disease severity of COVID-19 in 
children is generally mild with a favourable clinical outcome. Severe COVID-19 remains rare among 
children (of 65 800 notified symptomatic COVID-19 cases in children aged 5-11 years, reported from 10 
EU/EEA countries during the period of B.1.617.2 (Delta) variant of concern (VOC) dominance, 0.61 % 
were hospitalised and 0.06% needed intensive care unit (ICU)/respiratory support). 

• The relative contribution of children to overall SARS-CoV-2 circulation may have increased due to factors 
including the emergence of the highly transmissible Delta voe and increased vaccination coverage in 
older age groups. 

• The presence of an underlying condition among children aged 5-11 years is associated with about 12 
times higher odds of hospitalisation and 19 times higher odds or of ICU admission. However, the 
majority (78%) of hospitalised children of th is age had no reported underlying medical condition. 

• Paediatric inflammatory multisystem syndrome temporally associated with SARS-CoV-2/multi-
inflammatory syndrome in children (PIMS-TS/MIS-C) and post COVID-19 condition have been reported 
in children aged 5-11 years, although it is difficult to quantify the prevalence and burden of these 
conditions. In a United States (US) Centers for Disease Control and Prevention (CDC) report, myocarditis 
was reported up to 37 times more often in unvaccinated children less than 16 years old with a COVID-19 
diagnosis compared to other patients from the same age group. 

• Beyond the direct health impacts of COVID-19 disease, the COVID-19 pandemic has affected the 
physical and mental health and well-being of children aged 5-11 years. Numerous factors, such as 
disruptions to important everyday social and educational activities, have caused anxiety and distress in 
this age group. 

• Modelling data indicate that vaccinating children aged 5-11 years could reduce SARS-CoV-2 transmission 
in the whole population, although the extent and duration of this protection is currently unknown. It is 
estimated that the impact on the effective reproduction number (Rt) in the population as a whole would 
be a decrease of 11% (range: 8-15%, depending on vaccine uptake parameters of 30-70%) for an 
average country in the EU/EEA. This is comparable to the effect of some non-pharmaceutical 
interventions. The impact of vaccinating children is weaker for countries with a low adult vaccine uptake 
and stronger for countries with high uptake among adults. 

• On 25 November 2021, the European Medicines Agency (EMA) granted a positive opinion for use of the 
Comirnaty COVID-19 vaccine in children aged 5-11 years based on a placebo-controlled randomised 
clinical trial in which more than 3 000 children in this age group received this vaccine. 

Suggested citation : European Centre for Disease Prevention and Control. Interim public health considerations for COVID-19 
vaccination of children aged 5-11 years, 1 December 2021. ECDC: Stockholm; 2021. 
© European Centre for Disease Prevention and Control, Stockholm, 2021 
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• Children aged 5-11 years who are at risk of severe COVID-19 shot.Jld be considered a priority group for 

vaccination against COVID-19, as in other age groups. However, since hospitalisation, PIMS-TS/MIS-C 
and post COVID-19 condition can also occur among children with no known risk factors, consi.deration 
could be given to the vaccination of all children aged 5-11 years: 

• COVID-19 vaccine safety data in children aged 5-11 years are currently limited, and the level of natural 
immunity in the unvaccinated and its duration are currently unknown and likely heterogeneous across 
the population. 

• The main priority of COVID-19 vaccination campaigns seeking to reduce COVID-19-related morbidity and 
mortality remains to increase vaccine uptake in the eligible adult population. Before taking policy decisions on 
COVID-19 vaccination in children, potential harms and benefits - including the direct and indirect effects on 
health and well-being - should be considered alongside the vaccine uptake and epidemiological situation in a 
particular country. Aspects around implementation and health equity should also be taken into consideration. 

Scope of this document 
This technical report provides information on the following aspects: 

• Overview of current plans for COVID-19 vaccination of children aged 5-11 years in the EU/EEA 
• Assessment of the burden of COVID-19 in children aged 5-11 years 
• Role of children in SARS-CoV-2 transmission 
• Available data on COVID-19 vaccines in children 
• Estimated impact of vaccinating children on the Rt 
• Objectives of vaccination of children, considering individual benefits and population benefits 

This technical report provides a set of interim public health considerations to support EU/EEA public health 
authorities taking decisions on the administration of COVID-19 vaccines to children aged 5-11 years. As new 
evidence is continuously being generated and safety is being monitored on an ongoing basis, it is essential to 
consider the latest available information and recommendations issued by regulatory and public health authorities 
at the national level. 

Target audience 
Target audiences for this document are the European Commission, the Health Security Committee (HSC), the 
EU/EEA National Immunisation Technical Advisory Groups (NITAGs), the national public health institutes and 
ministries of health in the EU/EEA, as well as public health experts and decision makers at national and 
subnational levels. 

Background 
As of 30 November 2021, four COVID-19 vaccines have received conditional marketing authorisation in the 
EU/EEA following evaluation by the European Medicines Agency (EMA). These vaccines are: COVID-19 vaccine 
Comirnaty, COVID-19 vaccine Spikevax, COVID-19 vaccine Vaxzevria, and COVID-19 vaccine Janssen. Comirnaty 
and Spikevax are authorised for use in people aged 12 years and older [1,2], while the other two vaccine 
products are currently only authorised for use in people aged 18 years and older [3,4]. 

In EU/EEA countries, the roll-out of COVID-19 vaccine campaigns started at the end of December 2020, when 
the first vaccine doses were delivered. On 19 January 2021, the European Commission set out actions to step up 
the response against the pandemic and accelerate the roll-out of vaccination campaigns, with the targets of 
vaccinating at least 80% of people over the age of 80 years and 80% of health and social care professionals in 
every Member State by March. In addition, a minimum of 70% of the adult (18 years and older) population were 
to be vaccinated by the summer [5]. EU/EEA countries initially prioritised vaccination of older adults, residents 
and personnel in long-term care facilities, healthcare and social care workers, and people with certain 
comorbidities, and have gradually progressed to vaccinating younger age groups in the general population [6]. 
As of 17 November (week 45), the cumulative vaccine uptake in the total population in the EU/EEA reached 
69.8% (country range: 26-87.9%) for at least one vaccine dose and 65.4% (range: 23.9-81.4%) for the full 
vaccination course (pooled data from 30 reporting countries). Among adults in the EU/EEA as a whole, the 
cumulative vaccine uptake reached 81.3% for at least one vaccine dose (range: 31.1-99%) and 76.5% for the 
full vaccination course (range: 28.4-92.6%) (pooled data from 30 reporting countries) [7]. 

On 10 May 2021, the US Food and Drug Administration (FDA) issued an Emergency Use Authorization for the 
use of Comirnaty in 12-15-year-olds [8], and on 28 May it was approved by EMA after evaluation of data on 
efficacy and safety for the indicated age group [9]. On 23 July, Spikevax was also approved by EMA for this age 
group [10]. As of 30 November, all EU/EEA countries have initiated vaccination in children aged 12-15 years [6]. 
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As of 19 November, the median cumulative uptake of at least one dose of COVID-19 vaccine and full COVID-19 
vaccination in individuals under 18 years old was 18.3% (range: 1.3-32.8%) and 15.0% (range: 1.0-29.0%), 
respectively (based on 27 reporting countries) [11] . 

On 25 November 2021, EMA recommended granting an extension of indication for Comirnaty to include use in 
children aged 5-11 years [12] . The same application was evaluated by the US FDA and, on 29 October, 
Comirnaty was authorised by the FDA for emergency use in children aged 5-11 years [13]. While many EU/EEA 
countries continue to experience considerable case notification rates and varying rates of vaccination coverage in 
different age groups, the question of whether or not the vaccination strategy should be broadened to include 
children under the age of 12 years is gaining increased attention . 

Current status concerning vaccination of children in the EU/EEA 
Planned vaccination of children under 12 years old 
According to information collected through the Integrated Situational Awareness and Analysis (!SAA) report in 
October 2021, 3 of 20 responding countries were planning to expand vaccination to children under the age of 12 
years if the EMA authorised a COVID-19 vaccine for that age group. Several countries reported that this was 
under discussion [6]. 

Table 1. Planned recommendation for COVID-19 vaccination of children under 12 years old (n = 20 
countries) 

Planned recommendation I Countries 
Vaccination of all children Czechia, Lithuania Hungary 
Under discussion Belgium, Croatia, Latvia, Luxembourg, Malta, 

Netherlands Poland Portuqal Spain 
Other Austria * , Germany* , Iceland**, Ireland***, 

Romania* Noiwav*** Slovenia* Sweden* 

* Will be discussed after European Medicines Agency (EMA) recommendation. 
** Likely to recommend vaccination, but currently undecided. 
*** To be determined. 

COVID-19 in children aged 5-11 years 
What is the susceptibility of children aged 5-11 years to SARS-CoV-2 
infection? 
It is important to note that throughout the pandemic there has been a high variability for reported SARS-CoV-2 
prevalence among children across time and across geographical regions, as this depends on many factors, 
including testing policies, children's social mixing patterns (affected by whether schools have been open or 
closed), and mitigation measures implemented in specific settings such as schools and households. This has 
complicated the comparison of studies that assess the susceptibility of children to SARS-CoV-2 infection, as well 
as their contribution to onward transmission. 

Children of all ages appear to be equally susceptible to SARS-CoV-2 infection compared to adults, even if severe 
disease is comparatively much less common in children [14]. However, the literature is quite heterogeneous on 
this topic. For example, a multicentre serologic study of SARS-CoV-2 transmission in households conducted in 
Germany in 2020, but published in 2021, concluded that children were less susceptible to SARS-CoV-2: the 
secondary attack rate in household members under 18 years of age was 8-13% lower than in adults [15]. While 
multiple additional studies have also suggested that unvaccinated children may be less susceptible to SARS-CoV-2 
infection than unvaccinated adults [14,16], potential reporting biases due to lower case ascertainment in 
children may have contributed to this interpretation, particularly for studies conducted in 2020, when SARS-CoV-2 
testing capacities were olten limited and testing was prioritised for symptomatic patients [14]. 

More recent incidence and seroprevalence studies have tended to conclude that there are no significant 
differences in susceptibility to SARS-CoV-2 infection across age groups [17,18]. This is notably the case for study 
designs that have conducted repeated testing among study participants, irrespective of symptoms. A prospective 
cohort study from Austria repeatedly tested over 10 000 staff and students for SARS-CoV-2 infection using a 
gargling solution and RT-qPCR [19]. The authors concluded that SARS-CoV-2 prevalence did not differ across age 
groups, pupils or teachers, or primary or secondary schools, but did observe an association between prevalence 
and regional community incidence and social deprivation [19]. A prospective study of students, parents and 
teachers linked to a single school in Belgium, conducted between 21 September and 31 December 2020, involved 
weekly testing of all study participants [20] and found no significant difference in the infection rates between 
children and adults (odds ratio (OR): 0.58; 95% confidence interval (CI): 0.22-1.41). In the US, a large prospective 
cohort study of households in Utah and New York took place from September 2020 through April 2021 and involved 
weekly RT-PCR of all 1 236 included study participants, regardless of symptoms [21]. It was reported that the 
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incidence rate ratio (IRR) for children aged 5-11 years compared to adults was 0.9 (CI : 0.5-1.4; p=.55) [21]. The 
study also reported that 50% of positive cases among children aged 5-11 years were asymptomatic, as compared 
to 12% for adults [21]. Moving forward, the relative incidence of SARS-CoV-2 infection among children is likely to 
increase, depending upon the different levels of vaccine uptake across age groups. 

It is important to note that most currently published scientific studies were conducted prior to the emergence (or 
the dominant circulation) of the Delta VOC, which is now predominant across the EU/EEA. As the Delta VOC has a 
significant transmission advantage over previously circulating SARS-CoV-2 strains, there is significantly increased 
susceptibility to SARS-CoV-2 infection among all age groups [22]. As far as children are concerned, for example, a 
COVID-19 outbreak caused by the Delta VOC at an elementary school demonstrated the high susceptibility of 
unvaccinated elementary school-aged children when exposed to an index patient (in this instance, an 
unvaccinated teacher), with an attack rate of 50% and the risk of infection among students correlated to the 
seating proximity to the teacher [23]. In England in September 2021, as the autumn semester started, the age 
groups with the highest weighted prevalence of SARS-CoV-2 (predominantly Delta VOC) were among school-aged 
children aged 5-12 years (2.32%) and 13-17 years (2.55%) [24]. In a follow-up round of the same study, school-
aged children continued to have the highest weighted prevalence, which rose to 4.95% in children aged 5-12 
years and 5.21 % in children aged 13-17 years for the time period mid-October to mid-November 2021 [25]. 

What is the likelihood of secondary SARS-CoV-2 transmission by 
children aged 5-11 years? 
Throughout much of the COVID-19 pandemic, research that has sought to ascertain the relative contribution of 
children to overall levels of SARS-CoV-2 transmission has been limited by factors such as school closures and 
lockdowns, which often altered children's social mixing patterns differently than they did for adults; varying 
implementation of infection prevention and control measures in household and school settings; and case 
ascertainment in children, given that children are more likely than adults to have asymptomatic SARS-CoV-2 infection. 

Despite such limitations, the scientific literature clearly demonstrates the possibility of onward transmission of 
SARS-CoV-2 by children of all ages [14]. Most of the scientific literature reports on SARS-CoV-2 transmission 
from strains that preceded the Delta VOC. Currently, the likelihood of secondary transmission from all age 
groups, including children aged 5-11 years, has likely increased due to the higher transmissibility and dominance 
of the Delta VOC over other SARS-CoV-2 strains [22]. 

Transmission by children likely depends on multiple factors, including symptom type and severity, viral load and 
shedding duration, host factors (such as baseline susceptibility and immune responses), as well as the viral variant 
[26]. The balance of evidence suggests that peak respiratory tract viral load in children infected with SARS-CoV-2 
does not differ from adults, but that the duration of respiratory tract viral shedding is shorter in children when 
compared to the adult population [14,27] . In a recently published analysis of RT-PCR cycle threshold values, it was 
concluded that both symptomatic and asymptomatic children may have high SARS-CoV-2 viral loads, irrespective of 
a child's age or of disease severity [28]. However, a separate study concluded that there was a higher viral load in 
the nasopharynx of symptomatic children, as compared to asymptomatic children [29]. 

There are mixed results in the literature (the vast majority of which does not report on the Delta VOC) about 
whether children are more or less likely to transmit SARS-CoV-2 than adolescents or adults, given equivalent 
vaccination status, as previously reported [14]. A recently published multicentre serologic SARS-CoV-2 household 
transmission study from Germany, conducted during 2020, concluded that the secondary attack rates increased 
with the age of the index patients: the lowest secondary attack rates were from children under 12 years old (12%), 
rising to around 31 % for adolescents and adults less than 60 years old, and higher yet for adults over 60 years 
old [15]. Of note, is that less severe disease in children may lead to less seroconversion [30]. On the other 
hand, a study published in August 2021 examined 6 280 households with paediatric index cases in Ontario, 
Canada, between 1 June and 31December2020. The study concluded that, compared to 14-17-year-olds, 0-3-
year-olds had higher odds of transmitting SARS-CoV-2 to household contacts. There were no significant differences 
in the odds of transmission by 4-8-year-olds or 9-13-year-olds in comparison with 14-17-year-olds [31] . A study 
published in September 2021 reported on a convenience sample of 202 COVID-19-positive patients in the US 
and found that contacts of index cases aged less than 18 years (and especially under 5 years old) were more 
likely to be symptomatic than contacts of index cases aged 18-44 years, although the results were not 
statistically significant [32]. A large, ongoing community survey of SARS-CoV-2 transmission in England reported 
that during the study period (mid-October to mid-November 2021) those living in larger households and those 
with children in the household had a higher prevalence of SARS-CoV-2 swab positivity than single-person 
households and those without children, although the odds ratios for specific age ranges of children in 
households was not reported [25]. Alongside households, educational settings offer a crucial source of evidence 
for understanding transmission of SARS-CoV-2 by children. Irrespective of the relative differences in secondary 
attack rates between children and adults, research from Sweden [33] and the US [34] has shown an elevated 
risk of SARS-CoV-2 infection for adults living in households with children attending schools in-person. While the 
Swedish study did not address children in the age group 5-11 years [33], the US study concluded that the risk to 
adults rose as school grade increased and was highest with children in grades 9 to 12 [34]. Notably, however, 
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the study also concluded that such risks can be mitigated through the introduction of appropriate control 
measures in educational settings. A separate study from Italy concluded that there was a lower probability of 
infection in children that had a school contact as compared to a household contact, speculating that in-school 
mitigation measures - for example, infrastructural adjustments, social distancing and symptomatic testing of 
pupils and staff - may have contributed to this finding [35]. A preprint systematic literature review concluded 
that transmission in educational settings during 2020 was minimal when appropriate measures were in place 
[36], although this review was completed prior to the dominance of the Delta VOC, which has increased the 
likelihood of transmission in school settings [14]. Conversely, a study of children, parents and teachers linked to 
a single school in Belgium concluded that among study participants testing positive for COVID-19, most 
transmission events occurred within the school setting and most household transmission events were from a 
child or teacher that had acquired the infection at school; however, this finding may have been affected by the 
study design [20]. While there are few official reports tallying SARS-CoV-2 outbreaks in school settings, data from 
Germany indicate that following the reopening of schools after the summer 2021 break, the number of reported 
outbreaks in school settings increased more rapidly, as compared to this period in 2020. This could be explained by 
such factors as the greater transmissibility of the Delta VOC or the expansion of testing in school settings [37]. 

What is the incidence of SARS-CoV-2 infection and COVID-19 
symptomatic disease in children aged 5-11 years in the EU/EEA? 
Analysis of pooled data reported by 10 EU/EEA countries (Austria, Cyprus, Finland, Germany, Ireland, Italy, 
Luxembourg, Malta, Slovakia, Sweden) to The European Surveillance System (TESSy) showed that weekly notification 
rates of symptomatic COVID-19 cases increased sharply in all age groups from July 2021 (Figure la). Among children 
aged 5-11 years, case rates increased between 5 July and 3 October 2021, from 5.9 to 65.0 per 100 000 population, 
an 11-fold increase and the second highest rate after the 12-17 years age group (71.9 per 100 000). In the same 
period, the 5-11 years age group, which makes up 6.6% of the combined population of these countries, went from 
accounting for 3.8% to 11.2% of weekly cases, a 3-fold increase (Figure lb). 

Figure 1. Pooled age-specific weekly rate of notified and hospitalised symptomatic cases per 
100 000 population and age distribution of notified and hospitalised cases reported to TESSy, 
3 August 2020 to 3 October 2021 
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What are the frequency and proportion of hospitalisations and 
deaths from COVID-19 in children aged 5-11 years in the EU/EEA? 
Hospitalisation of children diagnosed with COVID-19 has also increased, broadly in line with the rise in cases in 
this age group, but remains at much lower levels in children than in adults. For symptomatic cases reported in 
the same period (5 July to 3 October 2021), the weekly rate of hospitalised cases in children aged 5-11 years 
rose from 0.025 to 0.24 per 100 000 population, a nine-fold increase (Figure le). At the same time, this group 
went from contributing 0.3% to 0.8% of weekly hospitalised cases, a 2.7-fold increase (Figure ld). 

Crude risks for severe outcomes were estimated using pooled data from the 10 EU/EEA countries with complete 
data on hospitalisation, severe hospitalisation (ICU admission and/or requiring ventilation or extracorporeal 
membrane oxygenation) and death, for the period in which the Delta VOC became and remained dominant 
(weeks 28 to 39 2021). Among the 65 800 symptomatic cases aged 5-11 years that were notified during this 
period, 399 were hospitalised (risk: 0.61 %; 95% CI: 0.55-0.67%) and 42 were severely hospitalised (risk among 
all cases: 0.06% (95% CI: 0.05-0.09%); risk among hospitalised cases: 10.5% (95% CI: 7.7-14.0%)). Deaths 
were extremely rare, with only two reported. There were no differences in the distribution by sex of these 
outcomes (chi-squared p>0.22). 

What are the factors associated with COVID-19 hospitalisation and 
severe disease in children aged 5-11 years? 
From the analysis of pooled data reported by 10 EU/EEA countries (Austria, Cyprus, Finland, Germany, Ireland, 
Italy, Luxembourg, Malta, Slovakia, Sweden) to TESSy for the period 3 August 2020 to 3 October 2021, the 
presence of an underlying condition among cases aged 5-11 years was associated with 12.0 (range: 9.0-16.0) 
times higher odds of hospital admission and 19.0 (range: 10.1-34.1) times higher odds of severe hospitalisation. 
Despite the higher odds in children with one or more underlying condition, the majority (78%) of hospitalised 
children of this age had not reported an underlying medical condition. Diabetes, cancer and cardiac disease were 
most commonly reported among hospitalised cases with a comorbidity. However, this may depend on context, as 
different access to care, hospitalisation criteria and prevalence of underlying conditions could affect the 
associations observed in surveillance data and the literature. 

According to the literature, underlying conditions increase the risk of hospitalisation or severe outcomes [38,39]. 
The most common comorbidities reported in hospitalised children are diabetes and gastrointestinal, neurological, 
cardiac and pulmonary diseases, specifically asthma [40,41] . A significant proportion of hospitalised ch ildren with 
SARS-CoV-2 infection are also obese [42,43] . Data based on 2 293 hospitalised children with confirmed COVID-
19 in the US demonstrated that obesity (adjusted risk ratio (aRR): 1.4; 95% CI: 1.2-1.6) was associated with 
increased risk of severe COVID-19 in children aged 5-11 years [44]. A recently published systematic review and 
meta-analysis identified underlying conditions, such as neurological diseases and obesity, to be associated with 
increased odds of death [39]. They also found seven studies showing that age less than 10 years increased the 
odds of death by 1.76 times, and only two studies with low-quality evidence concluding that age less than 6 
months was associated with severe disease. Authors addressed that findings from these studies should be 
interpreted with caution, as the various sample sizes or differences in definitions could lead to contradictory 
conclusions on risk factors associated with severe disease or death. It is also important to note that pre-existing 
underlying diseases in children would likely lower the threshold for hospital admission and potentially inflate the 
observed associations. 

Another systematic review and data analysis mainly covering wildtype and Alpha VOC circulation showed that sex 
was not associated with critical care or death [45]. Compared with children aged 1-4 years, infants (less than 1 
year old) had increased odds of admission to critical care (OR: 1.63; 95% CI: 1.40-1.90) and death (OR: 2.08; 
95% CI: 1.57-2.86). Odds of death were increased among children older than 10 years (10-14 years age group 
OR: 2.15 (95% CI: 1.54-2.98); >14 years age group OR: 2.15 (95% CI: 1.61-2.88)) . A higher number of 
comorbid conditions was associated with higher odds of admission to critical care and death for COVID-19. For 
critical care admission, odds ratios were: one comorbidity OR: 1.49 (95% CI: 1.45-1.53); two comorbidities OR: 
2.58 (95% CI: 2.41-2.75); three or more comorbidities OR: 2.97 (95% CI: 2.04-4.32). The odds ratios for death 
were: one comorbidity OR: 2.15 (95% CI: 1.98-2.34); two comorbidities OR: 4.63 (95% CI: 4.54-4.74); three or 
more co-morbidities OR: 4.98 (95% CI: 3.78-6.65). The odds of admission to critical care were increased for all 
comorbidities except for asthma (OR: 0.92; 95% CI: 0.91-0.94) and malignancy (OR: 0.85; 95% CI: 0.17-4.21), 
with increased odds of death in all co-morbidities considered, except for asthma. Neurological and cardiac 
comorbidities were associated with the greatest increase in odds of severe disease or death. Obesity increased 
the odds of severe disease and death independently of other comorbidities. Among hospitalised children and 
adolescents, severe disease or death from SARS-CoV-2 infection was more often observed among infants, 
teenagers, those with cardiac or neurological conditions, those with two or more comorbid conditions, and those 
who were obese. While odds ratios were high, the absolute increase in risk for most comorbidities was small 
compared to children without underlying conditions. 
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According to the scientific literature, what is the burden of COVID-19 
in children aged 5-11 years? 
Notified cases in children are dependent on the testing frequency in this age group, which has varied over time 
and between countries. In-school testing approaches are likely to have been expanded over time with the 
broader implementation of rapid antigen detection tests (RADTs) and in an effort to keep schools open. 
Furthermore, children are more likely to have mild disease and evidence suggests that overall asymptomatic 
rates of COVID-19 in children range from 13-50% [14,21,46,47]. 

The level of immunity from natural infection in children can be estimated from seroprevalence studies but may 
vary considerably between geographic areas and populations. Several studies show that seroprevalence has 
increased over time since the beginning of the pandemic and is increasing among children [18,48]. Some studies 
on European populations (with data collected between May and July 2021) have reported seroprevalence rates 
ranging from 15-31 % in children under 12 years old [48-51]. According to a national seroprevalence study in the 
US, the seroprevalence in the 5-11 years age group increased from 13% in Nov to Dec 2020 to 42% in May to 
June 2021 [52]. Reporting delays limit the ability to provide an up-to-date estimate of the current seroprevalence 
in the EU/EEA. It should be noted that not all children seroconvert after an infection with SARS-CoV-2 [30] and 
the proportion that seroconvert may be lower than the proportion in adults [53] . 

Based on data from the United Kingdom (UK) that was prospectively collected from a cohort of children aged 5-17 
years, presentation to the emergency department or admission to hospital was reported for 14 of 276 (2.2%) 
children aged 5-11 years with Alpha VOC infection and 8 of 227 (3 .5%) children in this age group with Delta VOC 
infection [54]. According to surveillance data from Israel, 291 628 children have been registered in the national 
COVID-19 registry. Of these, 568 (0.35%) were admitted to the hospital, 8% had moderate/severe disease, and 
none died [55]. 

Data from the German paediatric COVID-19 registry (for the period March 2020 to August 2021) showed that 
among 1 680 children hospitalised due to COVID-19, 85 children (5%) were admitted to ICU and 13 died (0.8%), 
but COVID-19 was confirmed as the main cause of death for only 6 of the 13 children who died [56]. 

According to an analysis from the US CDC, the rate of new COVID-19 cases and COVID-19-related emergency 
department visits increased for the age groups H years, 5-11 years, and 12-17 years after the Delta VOC 
became the predominant circulating variant (August 2020 to June 2021, compared to July to August 2021) [57] . 
Hospital admissions of patients with confirmed COVID-19 also increased in the 0-17 years age group during this 
period . It could not be concluded from the analysis whether the increase in emergency department visits and 
hospitalisations were related to an increased severity of disease caused by the Delta VOC compared to earlier 
circulating variants, or to other factors such as increased transmission during that time. 

A national study from England provides further estimates of mortality among children [58]. A total of 3 105 
children and young people died from all causes during the first year of the COVID-19 pandemic in England. Of 
these deaths, 61 occurred in individuals who tested positive for SARS-CoV-2. Of these, 25 individuals died of 
SARS-CoV-2 infection, 22 from acute infection and 3 from PIMS-TS/MIS-C. A proportion of 99.995% of children 
and young people with a positive SARS-CoV-2 test survived. The 25 individuals who died of SARS-CoV-2 equates 
to a mortality rate of two per million for the 12 023 568 children and young people living in England. In the age 
group 5-9 years, the corresponding mortality rate was 1 per million. 

Mortality estimates from national statistical data reported by Germany, Italy, Spain and France up to February 
2021 ranged from one to two per million in the age group 0-9 years [59] . 

What are the possible clinical manifestations of COVID-19 in 
children aged 5-11 years? 
The clinical manifestations of COVID-19 in children aged 5-11 years are well documented. Most children with 
COVID-19 have mild symptoms or asymptomatic disease and a very low risk of death [14,59] . In a prospective 
cohort study from the UK, children in this age group reported three symptoms as a median and experienced 
shorter hospital stays (five days; interquartile range (IQR): 2-9 days) than adolescents [60]. The most common 
symptoms for the age group 5-11 years were fever, headache, fatigue, and sore throat. 

Most published literature on disease severity in children report data from the time before the Delta voe became 
predominant. Some studies that covered both adults and children have suggested that individuals infected with 
the Delta VOC are at higher risk of hospitalisation compared to previous dominant variants [61,62]. According to 
a UK prospective cohort study including 109 626 children aged 5-17 years, COVID-19 caused by the Delta voe in 
children aged 5-11 years resembles COVID-19 caused by the Alpha VOC [54]. The median illness duration in this 
age group was approximately five days (IQR: 2-9.75) for both variants (Delta voe: 5 days (IQR: 2-9); Alpha VOC: 5 days 
(IQR: 2-9.75)), while the number of symptoms appeared slightly greater with Delta voe compared to Alpha VOC 
infection. In this age group, the most common symptoms were the same for both variants: rhinorrhoea (i.e. runny nose) 
(n = 130 (47.1 %) of 276), headache (n = 110 (39.9%) of 276), and fatigue (n = 107 (38.8%) of 276) with Alpha 
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VOC infection and headache (n = 138 (60.8%) of 227), rhinorrhoea (n = 122 (53.7%) of 227), and fatigue 
(n = 111 (48.9%) of 227) with Delta VOC infection. The odds of several symptoms were higher with Delta Voe than 
Alpha VOC infection, including headache and fever. Few children presented to the emergency department or were 
admitted to hospital: 14 of 276 children aged 5-11 years (2.2%) with Alpha voe infection and 8 (3.5%) of 227 children in 
this age group with Delta VOC infection [54]. In the US, the proportion of hospitalised children and adolescents 
admitted to an ICU due to COVID-19 during the pre-Delta period did not differ during the Delta-predominant 
period (26.5% and 23.2%, respectively) [63]. However, the median length of hospital stay reduced from three 
days during the pre-Delta period to two days during the Delta-predominant period. 

A US CDC report about patients with at least one inpatient or hospital-based outpatient encounter, with discharge 
between March 2020 and January 2021, found that patients younger than 16 years with COVID-19 had 36.8 
(95% CI: 25.0-48 .6) times higher risk of myocarditis compared to patients in the same age group without 
COVID-19 diagnosis [64]. The incidence of cardiac involvement due to SARS-CoV-2 infection in Danish 
adolescents aged 12-17 years was 355 and 187 per million for males and females, respectively (1 in 2 800 males 
and 1 in 5 300 females) during the first 12 months of the COVID-19 pandemic [65]. According to the Danish 
National Patient Register, the monthly incidence of myocarditis was 3 and 0.5 per million Danish males and 
females aged 12-17 years, respectively, during the period 2014 to 2018. 

What is the occurrence of multisystem inflammatory syndrome 
(PIMS-TS/MIS-C) and of post COVID-19 condition in children aged 
5-11 years who are infected with SARS-CoV-2? 
Following the initial wave of COVID-19 hospitalisations, a novel syndrome with hyperinflammatory response in 
children emerged, initially identified by physicians in the UK in April 2020. The Royal College of Paediatrics and 
Child Health defined it as paediatric inflammatory multisystem syndrome temporally associated with SARS-CoV-2 
(PIMS-TS), while the World Health Organization (WHO) and the US CDC refer to it as multisystem inflammatory 
syndrome in children (MIS-C) [66,67]. Unfortunately, there is currently no specific test available to diagnose this 
syndrome. [66]. Hence, the diagnosis of PIMS-TS/MIS-C is based on clinical signs and symptoms, as well as 
evidence of a previous SARS-CoV-2 infection or exposure. Children who develop the syndrome are generally 
previously healthy, and the primary infection with SARS-CoV-2 is usually mild or asymptomatic [68]. 

PIMS-TS/MIS-C is rare and shares common clinical features with other paediatric inflammatory syndromes such 
as Kawasaki disease, toxic shock syndrome, and macrophage activation syndrome. Children with PIMS-TS/MIS-C 
often present four to six weeks after infection, with a wide clinical spectrum including Kawasaki disease-like 
symptoms, life-threatening shock, and milder forms of illness such as persistent fever, inflammation, and 
gastrointestinal manifestations [68]. The median age of children diagnosed with the syndrome is eight years [69]. 

Most children with critical illness due to PIMS-TS/MIS-C have a favourable outcome and recover with intensive 
care support and appropriate treatment. According to studies, 60% of children with PIMS-TS/MIS-C need to be 
admitted to an intensive care unit (ICU), with an average length of ICU stay of around 5 days and an average 
total hospital stay of around 10 days [42,68]. In a cohort of 286 children and adolescents from 55 centres across 
17 European countries, a high incidence (93%) of myocardial involvement was evident [70]. A multi-institutional 
study on PIMS-TS/MIS-C in 76 children found that myocarditis, heart failure and coronary artery involvement were 
the most common cardiovascular manifestations [71]. Critical illness is associated with increasing age of children in 
some studies [72,73]. A population-based study of PIMS-TS/MIS-C found that 36% of children had persistent 
symptoms eight weeks after diagnosis [74].The mortality associated with PIMS-TS/MIS-C was approximately 1 % in 
an observational cohort study of young people admitted to the hospital with COVID-19 in the UK [41]. 

A systematic review covering 68 studies of various study designs reported data from a total of 953 PIMS-TS/MIS-C 
cases [75]. The clinical pattern was heterogenous among the studies and the most commonly reported 
symptoms were fever (99.4%), gastrointestinal symptoms (85.6%) and cardiocirculatory manifestations (79.3%). 
The median time of hospitalisation was 8 days (!QR: 7-12) in single cases and 4-12 days in cohorts, and 18 of 
the reported cases were fatal. The most common risk factor for the condition was being overweight, which was 
present in 25% of the cases. Data analysis from the Norwegian national COVID-19 registry showed an increased 
risk of PIMS-TS/MIS-C in children with chronic comorbidities [76]. 

Early recognition and prompt treatment of PIMS-TS/MIS-C cases is essential. Limited evidence for treatment 
options supports the use of intravenous immunoglobulin (!VIG), corticosteroids, inotropes and other biological 
immunomodulation agents [77,78]. 

As children often present with mild symptoms of COVID-19 and are less frequently tested than adults, the true 
proportion of cases that develop PIMS-TS/MIS-C remains unknown. The incidence of PIMS-TS/MIS-C across 
seven US regions was estimated to be approximately 3 per 10 000 individuals younger than 21 years of age 
infected with SARS-CoV-2 [79]. There is no comprehensive overview of PIMS-TS/MIS-C cases in the EU/EEA. 
Germany and Switzerland published data from a case series study of children with severe COVID-19 infection 
leading to PIMS-TS/MIS-C and even death [80,81]. The German Society for Paediatric Infectious Diseases has 
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identified 389 children who developed PIMS-TS/MIS-C as of August 2021, with an estimated incidence of 2-5 
cases per 10 000 SARS-CoV-2-infected children and no deaths [56]. The French national surveillance system 
registered 648 children with PIMS-TS/MIS-C between March 2020 and September 2021, with a median age of 
seven years (25% of cases were 4 years old or younger and 75% were 11 years old or younger). Among them, 
40% were girls, 41 % had a history of admission to a paediatric ICU and one nine-year-old died. In France, the 
cumulative incidence of the syndrome is estimated at 44.6 cases per million children [82,83] . In Spain, a 
paediatric COVID-19 registry indicated that among children hospitalised due to PIMS-TS/MIS-C, 61 % developed 
cardiac complications [84]. Sweden has reported 260 children diagnosed with PIMS-TS/MIS-C, most of them 
without any underlying disease and, while around 25% of them were admitted to ICU, no deaths have been 
recorded as of September 2021 [85]. During the same period, Norway identified 22 children with PIMS-TS/MIS-C, 
resulting in an incidence of 1.0 per 1 000 SARS-CoV-2-infected children [76]. A nationwide cohort study in 
Denmark estimated the occurrence of PIMS-TS/MIS-C cases among SARS-CoV-2-infected children as 1 in 4 100 
in children younger than 12 years and 1 in 3 700 in children older than 12 years [86] . Monitoring for potential 
long-term health consequences of PIMS-TS/MIS-C should be performed as information is currently limited. 

In addition to PIMS-TS/MIS-C, the presence of post COVID-19 condition has been reported in cohorts of children from 
a number of countries [87]. Post COVID-19 condition is characterised by persistent symptoms such as headache, 
fatigue, dyspnoea, chest pain, cognitive impairment, and sleeping disturbances that last up to several months after 
SARS-CoV-2 infection. A review covering 14 studies from 12 countries reporting on persistent symptoms following 
COVID-19 in children and adolescents found a considerable variation in estimated prevalence between the studies, 
from 4-66% of cases [87]. There were also considerable variations regarding the age group of the study population, 
the definition of the condition and symptoms, and the follow-up time. Six studies reported a positive correlation 
between the prevalence of persisting symptoms and increasing age. Some studies also reported correlations between 
prevalence and female sex, allergic diseases and worse pre-infection physical and mental health. In the majority of 
studies, symptoms did not persist longer than 12 weeks in most children. Of five studies that included a control group 
consisting of children and adolescents without SARS-CoV-2 infection, two did not find persistent symptoms to be more 
prevalent in children and adolescents with evidence of SARS-CoV-2 infection [87]. 

Data from the UK's National Statistics Office has also shown a significant number of children reporting symptoms 
several weeks after their initial SARS-CoV-2 infection, estimating the prevalence for the 2-11 years age group to 
be 0.2% [88]. A large cohort study (the CLoCk study) surveyed 3 065 children and young people aged 11-17 
years who tested PCR positive for SARS-CoV-2 and 3 739 who tested PCR negative [89]. Three months after the 
test result, 30.3% and 16.2%, respectively, experienced more than three symptoms. In a similar but smaller 
study in Latvia, among 236 children who tested positive for SARS-CoV-2, 53% had two or more persistent 
symptoms [90]. A national survey in the Netherlands showed that among the 89 children suspected of post 
COVID-19 condition, 18% were admitted to hospital due to long-term symptoms [91]. A large German study 
based on data from 11 950 children and adolescents with confirmed COVID-19 recently published findings on 
morbidity outcomes three months after the date of COVID-19 diagnosis [92] . The paediatric cohort had 
significantly higher incidence rates of symptoms across both physical (IRR overall: 1.31 (95% CI:l.24-1.38); IRR 
confirmed COVID-19: 254.58; IRR control group: 194.45) and mental (IRR overall: 1.39 (95% CI:l.28-1.52); IRR 
confirmed COVID-19: 102.17; IRR control group: 73.24) health outcome domains. The outcomes with the highest 
IRR were malaise/fatigue/exhaustion, cough, and throat/chest pain. Similar IRRs were found in the age groups 0-11 
years and 12-17 years. In conclusion, there is evidence that children can suffer from long-term sequelae after 
SARS-CoV-2 infection, but the exact burden is still to be determined and is a priority for further research. 

What is the indirect impact of the COVID-19 pandemic on the health 
and well-being of children aged 5-11 years? 
The COVID-19 pandemic has indirectly impacted the health and well-being of children aged 5-11 years in 
multiple ways. Restrictions such as physical distancing, school closures, and cancelled sport and recreation 
activities drastically decreased peer interaction, as well as contact with older family and community members. It 
will take years before we can truly assess the overall impact of COVID-19 on children's health and development. 
In terms of loss of family members, it has been estimated that by 30 April 2021, over 1.1 million children globally 
experienced the death of a primary caregiver during the COVID-19 pandemic [93] . Such children are expected to 
be at an elevated risk of experiencing mental health problems, violence, and family poverty [93]. 

School disruptions have affected millions of children globally and in the EU/EEA since the onset of the pandemic 
and this, in turn, has affected not only their education [94,95] but also their health [14]. There has also been a 
disproportionate impact on the most vulnerable children and their families [14,96,97]. While the pandemic has 
not uniformly led to the deterioration of children's physical or mental health [98], as some children may have 
experienced benefits (e.g. increased family time) [99], the overall evidence points to increased risks to children's 
health during the pandemic. A systematic review based on 72 studies from 20 countries demonstrated that 
school closures had considerable impact on children and adolescents' mental health, as between 18-60% of 
young people were found to be at risk of psychological distress, particularly anxiety and depressive symptoms. 
Screen time and social media use increased, physical activity was reduced, and sedentary behaviour and 
unhealthy dietary habits increased [100]. A rapid systematic review on the impact of school closures on child and 
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adolescent health reported negative impacts on child sleep quality and behaviour (including a worsening capacity 
for inhibitory self-control), as well as predictions for increased levels of childhood obesity and greater learning 
challenges for children from disadvantaged families (due to lack of parental abilities to support, lack of internet 
access, and digital disparities) [101]. In the UK, one preprint study reporting on a time that included a period of 
lockdown reported worsening mental health and an increase in behavioural problems among 4-11 -year-olds [102) . 
A study documenting the impact of the COVID-19 pandemic on health inequalities in England reported an increased 
risk of child poverty and developing mental health issues for children from disadvantaged backgrounds [103]. The 
report also highlighted increases in domestic abuse [103), and it has elsewhere been highlighted that children are at 
increased risk of domestic violence when schools are closed [104]. A study from Germany reported that, during the 
pandemic, increases in children witnessing domestic violence and verbal/emotional abuse were associated with 
families with higher parental stress, job losses, and younger parent and child ages [99). In the first year of the 
pandemic in the US, a rise was observed in young patients with eating disorders, depression and suicidal 
thoughts [105,106); these concerns, and the other factors described herein, led the American Academy of 
Paediatrics, the American Academy of Child and Adolescent Psychiatry, and the Children's Hospital Association to 
declare a national state of emergency in children's mental health in 2021 [107]. 

Isolation and quarantine measures are often linked to reports of COVID-19 in educational settings and continue to 
cause substantial disruptions to children's lives, particularly to their learning. Remote learning quality and effectiveness 
is significantly lower than in-school learning and varies greatly by context, learners' background, family digital literacy, 
as well as access to internet and technology [108]. School closures may have disproportionately affected students that 
were low-achieving prior to the pandemic [109]. In addition to direct loss of learning, negative impacts on children's 
education include reduced educational performance, increased risk of disengagement and school dropout, and a 
reduction in motivation and feelings of connection with the school community [14,94,100,110-112]. 

Education and development of skills is a strong health determinant, as well as predictor for future labour 
opportunities and earnings. This relationship is expected to disadvantage children affected by the COVID-19 
pandemic in multiple ways. In terms of economic consequences, the loss of learning and skills are estimated to 
cause a reduction in future earnings and income possibilities [113). For each month of skill loss, about a 1 % drop 
in lifetime earnings for affected children has been projected, which constitutes an estimated decrease in national 
income by 0.5% per year [114]. These impacts are greater on vulnerable populations, and disruptions in 
schooling and recreational activities have interacted with other COVID-19-related hardships to disproportionately 
affect students with lower socio-economic backgrounds [115,116). 

Efficacy, safety and anticipated impact of COVID-19 
vaccination of children aged 5-11 years 
What are the preliminary data on efficacy and safety of COVID-19 
vaccines in children aged 5-11 years? 
As of 30 November 2021, clinical trials in children are ongoing for the vaccines Comirnaty and Spikevax (Table 2). 
A published study from the clinical trial of Comirnaty in children aged 5-11 years has reported neutralising 
antibody responses generally consistent with those in adolescents and adults, and vaccine efficacy against 
COVID-19 infection of 90.7% (95% CI: 67.7 to 98.3) [117). Previous clinical trials on adolescents (12-17 years 
old) have shown high efficacy for both vaccines in this age group [118,119) and a cohort study on adolescents 
from Israel during the period when the Delta VOC was dominant demonstrated high vaccine effectiveness for 
Comirnaty against SARS-CoV-2 infection in adolescents [120]. 
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Table 2. Ongoing clinical trials for COVID-19 vaccination of children under 12 years old 

Title I Population I Endpoints I Main findings j Comments 
studied 

Pfizer/BioNTech 11 422 Safety/efficacy/ According to a Results from the 
(Comirnaty): participants, immunogenicity study published on age group six 
A Phase 1/2/3 6 months to 20 September 2021, months to five 
Study to Evaluate 30 years old . reporting data from years are 
the Safety, 2 268 children aged expected in the 
Tolerability, and 5-11 years, fourth quarter of 
Immunogenicity of participants who 2021. 
an RNA Vaccine received two 10 µg 
Candidate Against doses had antibody 
COVID-19 in titres and a side 
Healthy Children effect pattern 
and Young Adults, comparable to those 
NCT04816643 [121) in the age group 

16-25 years who 
received two 30 µg 
doses [117). 

ModernaTX, Inc 13 275 Safety I efficacy I According to a press Estimated primary 
(Spikevax): A Study participants, immunogenicity release from the completion date: 
to Evaluate Safety 6 months to company on 25 12 June 2023. 
and Effectiveness of 11 years old. October 2021, 
mRNA-1273 reporting data from 
COVID-19 Vaccine 4 753 children aged 
in Healthy Children 6-11 years, 
Between 6 Months participants who 
of Age and Less received two doses 
Than 12 Years of of 50 ug had a 
Age, NCT04796896 robust neutralising 
[122) antibody response 

and a safety and 
tolerability profile 
generally consistent 
with those in 
adolescents and 
adults [123). 

Only vaccines currently authorised in the EU/ EEA are listed in the table. 

Regarding safety aspects, assessment of COVID-19 vaccines in the adult and adolescent populations have shown 
a number of side effects, of which most are mild to moderate, while some safety signals have been reported and 
are being continuously investigated [124) . In the clinical tria l of Comirnaty in children aged 5-11 years, the safety 
data showed some mild to moderate side effects that improved within a few days and no severe event was 
detected [117). The safety profile was reported to be similar to that of adolescents [119), with the most common 
side effects being fever, injection-site pain, severe fatigue, headache, chills, and muscle pain . However, it should 
be noted that this trial did not have the power to detect rare events because of the sample size (n = 1 517 
children received the vaccine). Data from additional participants was added to the safety assessment in the 
application to EMA and the FDA (n = 3 100 children received the vaccine) [13). Besides the available data from 
the clinical trial, there is uncertainty regarding potential rare adverse events in this specific age group that could 
only be detected with increasing vaccination numbers and longer follow-up time. 

From the post-authorisation safety monitoring in adults and adolescents, there have been reports of an 
association between vaccination against COVID-19 and myocarditis and pericarditis, particularly for mRNA 
vaccines [125-128). The cases have primarily been detected among male adolescents aged 16 years or older 
after the second dose of the vaccine, and most cases have recovered relatively quickly. Myocarditis and 
pericarditis have been added to the list of side effects in the product information of Comirnaty and Spikevax 
[129,130), but further monitoring and evaluation are ongoing in order to assess the magnitude and importance 
of this complication in adolescents and adults. 

In this context, it should be noted that SARS-CoV-2 infection is also associated with an increased risk of 
myocarditis that is exacerbated in young males [64,131,132) . 
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What is the estimated impact of vaccinating children aged 
5-11 years on the effective reproduction number (Rt)? 
Although the direct physical health burden of COVID-19 in children is generally considered to be low, there could 
be a significant indirect contribution of children to the overall COVID-19 burden in the whole population, due to 
SARS-CoV-2 infections that are transmitted from children to adults. In order to estimate the impact of vaccinating 
children aged 5-11 years on the Rt in the whole population, ECDC's internal mathematical modelling approach 
has been used. Other related work has also estimated the impact of vaccinating children on the spread in the 
whole population (133-135]. 

The impact of vaccinating children on viral transmission in the community depends on various parameters, 
including the contact rates (the number of daily contacts that people have) between different age groups; the 
vaccination coverage, dosage and schedules, as well as type of vaccines administered, in the adult (18 years and 
older) and adolescent (12-17 years) populations; the vaccine effectiveness against transmission and its duration; 
the age distribution of the population; and the age-specific susceptibility and infectivity of individuals. Many of 
these parameters are known with substantial uncertainty and some parameters are country specific. In order to 
take these uncertainties into account, the model considers that every parameter lies within a given range; for 
instance, the fraction of individuals that have had a SARS-CoV-2 infection is likely between 10-50% (22,136]. By 
repeating the calculation for all parameter ranges and their combinations, the model can predict a range of 
estimates for the possible decrease of the Rt in the whole population attributable to the vaccination of children. 

In the model, the population is divided into four age groups: 0-5 years, 5-11 years, 12-17 years, and 18 years or 
older (137]. The motivation for considering separate age groups was two-fold. First, it allows for specification of 
the vaccination coverage, vaccine efficacy and prevalence of natural immunity independently for each age group. 
Second, it allows for the capture of heterogeneous contact rates within and between age groups; for instance, 
the number of contacts between children and adults (e.g. at kindergarten or school) or the number of contacts 
among adults, due to leisure (e.g. at the gym) or work. The contact rates were directly linked to viral 
transmission from one age group to another. Contact rates between age groups were obtained from the contact 
mixing study CoMix (138]. The CoMix study provides longitudinal contact data from more than 20 European 
countries during different phases of the COVID-19 pandemic. For this model, contact rates between age groups 
were averaged over countries (138]. 

The reduction of the Rt depends strongly on country-specific parameters, particularly on the vaccination 
coverage in the adult population. Thus, the impact of vaccinating ch ildren aged 5-11 years is estimated for four 
different settings. First, parameters that reflect the EU average of 75% adult vaccination coverage were 
considered. For the EU average parameters, the impact of a child vaccination coverage of 30-70% was evaluated. 
Second, four different hypothetical scenarios were considered as country settings with: a high vaccine uptake in 
both adults (85%) and children (50-70%), a high vaccine uptake in adults (85%) but a low vaccine uptake in 
children (30-50%), a low vaccine uptake in adults (55%) but a high vaccine uptake in children (50-70%), and a 
low vaccine uptake in both adults (55%) and children (30-50%). 

The results show that the decrease of the Rt occurs once the child vaccine uptake has reached the low or high 
plateau of 30-50% or 50-70%, respectively. The reduction of the Rt and a decrease of hospitalisations and 
deaths due to child vaccinations will only be seen progressively, in the medium to long term, depending on the 
speed of the child vaccination roll-out. 
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Figure 2. The estimated impact of vaccinating children on the spread of SARS-CoV-2 

A. Estimated effect from vaccinating 5-11-year-olds - 50% Cl Interval (line: Median) 95% Cl interval 
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A: The blue bars show the estimated range of the relative decrease of the effective reproduction number (R ,) due to 
vaccinating children aged 5-11 years for five parameter settings: the EU average and four hypothetical countries with different 
vaccination coverages for adults and children (aged 5-11 years). The width of these bars represents the 95% confidence 
interval (CI), which is due to uncertainties in parameters such as vaccine effectiveness and waning of immunity. 
B: 70 contextualise the relative changes in SARS-CoV-2 transmission, R, was computed for all EU/EEA countries over time, from 
1August2021 (the start of the dominance of the Delta variant of concern) to 31October 2021. The relative changes ofR, 
from one month to the next were then computed and rounded, and are shown as dot plots in grey (one dot represents a 
change in transmission in one country, either from August to September or from September to October). The majority of these 
changes (80%) lie between -30% and+ 15% and are likely caused by a variety of factors, including continued vaccine roll-out, 
changes in human contact rates, and seasonal transmission patterns. 

Figure 2 shows the estimated relative reduction of the Rt in the population as a whole for the EU average and 
four hypothetical country settings with different vaccine uptakes in adults and children . For the EU average, it is 
estimated that vaccinating children aged 5-11 years decreases the Rt in the population as a whole by 10. 9% 
(95% CI: 2.8-22.4%). For a country with high vaccine uptake in adults and high vaccine uptake in children, a 
reduction of the Rt by 14.7% (95% CI: 3.4-26.3%) is estimated. For a country with high adult vaccination 
coverage but low child vaccination coverage, an effect of9.9% (95% Cl: 2.4-18.9%) is estimated . For a country 
with low adult vaccination coverage but high child vaccination coverage, an effect of 11.7% (95% Cl: 3.0-19.0%) 
is estimated. Finally, for a country with low adult vaccination coverage and low child vaccination coverage, a 
reduction of 7.88% (95% CI: 2.1-13.9%) is estimated. Although results indicate similar impact on the Rt for high 
adult and low child vaccination coverage as for low adult and high child vaccination coverage, this does not imply 
that vaccinating children can be a substitute for high vaccination coverage of adults, not least because of the 
different frequencies of severe disease between age groups. These comparisons are designed only to illustrate 
how vaccination of children, at a fixed adult coverage levels, may impact transmission. 

These modelling estimates indicate that vaccinating children reduces the Rt at most by about 15% (within a 
likely range of 3-26%), with the greatest proportional impact if a high adult vaccination coverage has already 
been accomplished . For countries with low adult vaccination coverage, the incremental effect of vaccinating 
children is weaker. When seen in the context of recent changes in viral transmission intensity, these estimates fall 
well within the observed range of fluctuations in the Rt (Figure 2B). This indicates that the estimated effect of 
vaccinating children on SARS-CoV-2 transmission is comparable to the magnitude of the effect of factors that are 
driving recent changes in transmission, such as changes in response measures and human behaviour, seasonal 
changes in transmission, and vaccination roll-out. 
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Potential objectives for vaccinating children aged 5-11 years 
Protecting children from the direct health risks of COVID-19 
The primary objective of vaccinating children is the protection of their individual health against COVID-19. It is 
clear from the data presented that not all children in this age group have the same risk of developing severe 
COVID-19 or experiencing its sequelae (e.g. post COVID-19 condition) [139]. Children at high medical risk of 
severe COVID-19 (i.e. those with underlying conditions that increase the risk of severe COVID-19) would 
particularly benefit from vaccination and should be prioritised once the vaccine is authorised in their age group. 
Other children, such as those belonging to socially vulnerable groups, could also be more frequently exposed to 
SARS-CoV-2 and to the risk of more severe health outcomes [140-142]. 

For the majority of children, the risk of developing severe COVID-19 appears to be low (lower than 0.01 %); 
however, some may experience the rare but severe PIMS-TS/MIS-C or disease sequelae like post COVID-19 
condition, which may affect their quality of life for an unclear amount of time. 

Protecting children from the indirect impacts of the COVID-19 pandemic 
The formative years of early childhood are crucial to future health and well-being, during which children 
experience rapid cognitive, social, emotional, and physical development. The COVID-19 pandemic restrictions 
have had a strong negative impact on children and their families. Significant negative effects on the physical and 
mental health, as well as the overall well-being, of children have been documented [14,93,99-101,143,144]. 
Vaccinating children could offer them increased opportunities to more safely spend time with friends and 
extended family, resume social and extracurricular activities, and socialise safely. 

The negative impact of school disruption has been substantial during the COVID-19 pandemic, including direct 
loss of learning, reduced educational performance, and increased risk of disengagement and school dropout 
[14,110-112]. For vulnerable or at-risk children, including those with medical vulnerabilities or special education 
needs, vaccination could help to ensure their safe access to education. With continued community transmission, 
vaccination of children more generally could significantly prevent repetitive learning disruptions due to isolation 
and quarantine practices after exposure to a confirmed case. 

Furthermore, vaccination could allow for the relaxation of in-school protection measures and non-pharmaceutical 
interventions, such as the use of masks and physical distancing, which may in some contexts be disruptive to 
normal school life. 

Reducing the overall burden of COVID-19 among children 
As the Delta voe is highly transmissible, a large number of infections could rapidly occur among unvaccinated 
populations with frequent social interactions. Despite the low individual risk of developing severe COVID-19 faced 
by healthy children aged 5-11 years, a very high number of infections in this age group could nonetheless lead to 
a large absolute number of severe cases over a limited time period. 

Non-pharmaceutical measures, such as physical distancing or the wearing of face masks, are helpful in reducing 
SARS-CoV-2 transmission. However, it may be challenging to implement these measures in this age group, 
perhaps particularly outside of controlled settings (e.g. school) and over a long period of time. 

Vaccination against COVID-19 could therefore be helpful in reducing the overall burden of COVID-19 among 
children aged 5-11 years, given a favourable individual benefit-risk profile and sufficient and lasting protection 
against SARS-CoV-2 transmission, which could reduce the need for strict non-pharmaceutical measures. 

Reducing SARS-CoV-2 circulation in the overall population 
The overall circulation of SARS-CoV-2 may remain moderate-to-high if some age groups with a lot of contacts 
(e.g. children) are largely unvaccinated. In countries where transmission rates remain high, this could also have 
important public health consequences with regard to the frequency of severe disease and the pressure on healthcare. 

According to the modelling analysis in this report, which is in line with results from other studies [134], 
vaccinating children - particularly in contexts where vaccine uptake in adults has already reached a high 
coverage level - could significantly contribute to reducing the overall viral circulation in the population and 
potential increases in the number of severe cases and hospitalisations. This will strongly depend on how much 
the vaccination of children reduces SARS-CoV-2 transmission and on the duration of such protection [139]. 
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Considerations around implementation 
Programmatic considerations 
To date, there are not yet programmes in place for wide-scale vaccination of children aged 5-11 years in the 
EU/EEA, but should such programmes be developed they could either be offered: 

• as a stand-alone vaccination apart from routine vaccination in this age group or 
• concomitantly to other vaccines, as per national vaccination policies. 

There are several examples of locations and settings that can be used to deliver COVID-19 vaccination to children. 
According to information collected from EU/EEA countries in October 2021, COVID-19 vaccination in adolescents has 
primarily been offered at vaccination centres, general practitioner (GP) clinics or family doctors, and schools [6]. Several 
countries also offered COVID-19 vaccination at hospitals, paediatrician clinics, mobile vaccination sites or pharmacies. 

Regardless of the chosen approach, the following questions can be considered: 

• What setting will allow for the highest uptake in this age group? 
• Will there be a positive or negative impact on existing vaccination programmes? 
• How will data on concomitant vaccination be collected? 
• Can access to the vaccine be facilitated for all family members (i.e. children and unvaccinated family 

members may become vaccinated in the same setting) to increase uptake based on convenience? 

Facilitating vaccination acceptance and uptake 
An extension of the use of COVID-19 vaccines for children under 12 years of age will pose a series of communications 
challenges. The SCs model (confidence, constraints, complacency, calculation, and collective responsibility) provides a 
framework for understanding and is a tool that Member States can use to understand factors influencing vaccine 
acceptance among parents and caregivers, as well as for designing strategies to promote uptake [145]. 

A review of studies investigating COVID-19 vaccination acceptance in parents found that while levels of parental 
vaccine acceptance vary between countries, there has been an overall trend towards more acceptance of the 
COVID-19 vaccine over time [146-149]. This may be because initial concerns about safety and the speed of the 
vaccine's development (confidence, as in the SCs model) have been allayed in many parents' minds. In several 
studies conducted in the EU/EEA, and based on data collected in June 2021 or later, more than 70% of parents 
reported that they would like to have their children vaccinated against COVID-19 [147,149-151]. Nonetheless, 
parents of younger children have been found to be more hesitant than parents of older children [151,152], while 
a small but consistent minority of parents in all of the studies where this particular issue was investigated report 
that they will refuse COVID-19 vaccination for their children [147,153,154]. 

As it has been stressed in communications on COVID-19, most children who get the disease have mild symptoms 
and are at very low risk of severe disease or death. This has informed parental risk perception and may have led 
to the SC of complacency, thereby decreasing vaccine acceptance. Surveys done in Germany, for example, show 
that only around one third of parents perceive the risk of infection and severity of infection to be high in children 
under 12 years of age if they would remain unvaccinated [155]. This leads to questions about why children 
should be vaccinated at all [156,157]. To address this issue, communication initiatives w ill need to clearly state 
the rationale behind recommendations to vaccinate children (including specific risk groups). The benefits in 
relation to direct protection versus societal benefits - such as limiting community spread, controlling spread in 
schools, normalising the lives of children and families, and restoring children's well-being - should be addressed. 

Parental concerns around the safety of COVID-19 vaccines for children would also need to be addressed. In some 
national and regional contexts, concerns could have emerged from previous safety anxieties related to other 
vaccination programmes for children and adolescents, and these may affect trust in the safety of the vaccine [158]. 
Fear of unknown long-term consequences, side effects, and insufficient information about COVID-19 vaccines have 
been cited by parents in a study in the Netherlands as the primary reasons for not wanting their children to be 
vaccinated [151]. Such concerns may be exacerbated by reports (either false, misconstrued, or amplified) of 
children who have been enrolled in vaccine trials and who subsequently experienced vaccine injury [159] or by 
unsubstantiated concerns that COVID-19 vaccines can cause infertility [156]. Consequently, to increase confidence 
in the safety of vaccines there should be clearly communicated, up-to-date and transparent information from 
trusted sources on vaccine efficacy and safety, including information about the rigorous clinical trials conducted and 
the processes in place to continuously monitor safety of the vaccines for children [160,161]. 

Risk communication strategies for COVID-19 vaccination in children should leverage trusted sources such as 
teachers, family paediatricians and GPs [162]. A previous study conducted across 18 EU/EEA countries has 
shown that parents who consult GPs regarding vaccination of children are more likely to be confident in 
vaccination than those who do not. In addition, those who discuss vaccination with their paediatricians as a 
trusted source are more likely than those speaking to GPs to be confident in vaccinating their children [163]. 
Efforts should therefore be made to prepare GPs and paediatricians to discuss COVID-19 vaccination with parents 
and children, and to ensure that parents do not feel judged for raising their concerns [164]. 
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Similarly, schools may also play a key role in increasing health literacy of children and their parents, promoting 
critical thinking and decision-making skills around vaccination [165,166], while also providing a familiar 
environment for such learning and decision-making to take place [14,167]. Resources could be created to guide 
teachers in promoting health literacy and awareness of vaccination, in addition to information (e.g. posters, 
leaflets, presentations) created by schools for both parents and children, as is being done for families and 
children aged 12-18 years in France and Poland [165,166] . Schools may also be used as vaccination venues, 
thereby increasing access to vaccination for children and adolescents, as is already being done for young people 
aged 12-18 years in many EU/EEA countries [6]. Children should also be included in risk communication and 
engagement strategies. Where appropriate, children should be encouraged to learn about vaccination and 
decision-making on vaccination [168]. By providing children with the opportunity to ask questions and have their 
concerns addressed, young people can contribute actively and in an age-appropriate way to their own 
vaccination decision-making process [151]. 

Ethical considerations 
Before any decision on vaccination strategies, a careful analysis of potential harms and benefits must be 
undertaken, in which ethical aspects from a broad perspective should be included. This is particularly important 
when the target group consists of young children, who are in need of special safeguards and care because of 
their physical and mental immaturity [169]. Moreover, children aged 5-11 years are dependent on their guardians 
to decide whether or not they will take the vaccine (or national authorities in the case of mandatory 
vaccinations), meaning that they are unable to take autonomous consensual decisions. In the balancing of harms 
and benefits, the issues discussed earlier in this report regarding indirect health risks and societal aspects must 
be added to the direct medical concerns, as well as aspects regarding acceptability of the vaccine and health 
equity. This assessment is complicated by the limited evidence about the effect of vaccinating children on the 
overall burden of disease in this age group and in the general population. 

Decisions on vaccination raise questions regarding individual versus societal benefits. One general principle is 
that vaccines should be beneficial for the individual or at least for the specific age group that is concerned. 
However, the fact that vaccination of children has the potential to reduce transmission of the disease and thereby 
protect the general population cannot be neglected and may have an impact on national or regional decisions 
regarding vaccination of children. A discussion that can follow, is whether it is justified to vaccinate children if it is 
interpreted as a substitute for non-pharmaceutical interventions or to make up for a failure to reach adequate 
vaccination coverage in other age groups, as well as how impactful such an intervention would be over time with 
the currently available vaccines. In this context, it should be acknowledged that any harm caused either by the 
vaccine itself or related to the implementation of the vaccination strategy can have a negative impact on the general 
trust in vaccines [170]. For any decision on the vaccination of children, it is therefore important to provide 
transparent and adequate information regarding the facts and principles that guided the decision [171,172]. 

Another aspect that should be considered is how COVID-19 vaccination may impact health equity among 
children. It is known that the pandemic has affected socio-economically vulnerable children and adolescents 
disproportionately [115,116,173]. It has therefore been argued that vaccination of children could reduce health 
inequalities, and that vaccination campaigns should be designed to reach vulnerable groups of children [173]. 
Although it is known from other vaccination programmes that vaccination coverage rates in general are lower in 
socio-economically vulnerable groups [174], it could also be argued that unvaccinated children could benefit from 
the expected reduced viral circulation following vaccination in this age group. 

With regards to global health equity, ethical consideration should also be given to the current shortage of COVID-19 
vaccines in many countries - a disparity that could be worsened by the administration of additional COVID-19 
vaccine doses in EU/EEA countries. Earlier this year, WHO called for a moratorium on additional doses in order to 
improve the availability of vaccines for low- and middle-income countries [175], and a similar argument has been 
made regarding expanding vaccination to new age groups [176]. 

Conclusions 
• Surveillance data show that children aged 5-11 years have made up an increasing proportion of both notified 

cases and hospitalisations in EU/EEA countries in recent months. Although hospitalisations have increased in 
line with case rates in all age groups in the EU/EEA, disease severity of COVID-19 in children is generally mild 
with a favourable clinical outcome. Severe COVID-19 remains rare among children (of 65 800 notified 
symptomatic COVID-19 cases in children aged 5-11 years, reported from 10 EU/EEA countries during the 
period of B.1.617.2 (Delta) variant of concern (VOC) dominance, 0.61 % were hospitalised and 0.06% 
needed intensive care unit (ICU)/respiratory support). 

• The relative contribution of children to overall SARS-CoV-2 circulation may have increased due to factors 
including the emergence of the highly transmissible Delta voe and increased vaccination coverage in older 
age groups. 
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• The presence of an underlying condition among children aged 5-11 years is associated with about 12 times 
higher adjusted odds of hospitalisation and 19 times higher odds of ICU admission. However, the majority 
(78%) of hospitalised children of this age had no reported underlying medical condition. 

• Paediatric inflammatory multisystem syndrome temporally associated with SARS-CoV-2/multi-inflammatory 
syndrome in children (PIMS-TS/MIS-C) and post COVID-19 condition have been reported in children aged 5-
11 years, although it is difficult to quantify the prevalence and burden of these conditions. In a United States 
(US) Centers for Disease Control and Prevention (CDC) report, myocarditis was reported up to 37 times more 
often in unvaccinated children less than 16 years old with a COVID-19 diagnosis compared to other patients 
from the same age group. 

• Beyond the direct health impacts of COVID-19 disease, the COVID-19 pandemic has affected the physical and 
mental health and well-being of children aged 5-11 years. Numerous factors, such as disruptions to important 
everyday social and educational activities, have caused anxiety and distress in this age group. 

• Modelling data indicate that vaccinating children aged 5-11 years could reduce SARS-CoV-2 transmission in 
the whole population, although the extent and duration of this protection is currently unknown. It is 
estimated that the impact on the effective reproduction number (Rt) in the population as a whole would be 
a decrease of 11% (range: 8-15%, depending on vaccine uptake parameters of 30-70%) for an average 
country in the EU/EEA. This is comparable to the effect of some non-pharmaceutical interventions. The 
impact of vaccinating children is weaker for countries with a low adult vaccine uptake and stronger for 
countries with high uptake among adults. 

• On 25 November 2021, the European Medicines Agency (EMA) granted a positive opinion for use of the 
Comirnaty COVID-19 vaccine in children aged 5-11 years based on a placebo-controlled randomised clinical 
trial in which more than 3 000 children in this age group received this vaccine. 

• Children aged 5-11 years who are at risk of severe COVID-19 should be considered a priority group for 
vaccination against COVID-19, as in other age groups. However, since hospitalisation, PIMS-TS/MIS-C and 
post COVID-19 condition can also occur among children with no known risk factors, consideration could be 
given to the vaccination of all children aged 5-11 years. 

• COVID-19 vaccine safety data in children aged 5-11 years are currently limited, and the level of natural immunity in 
the unvaccinated and its duration are currently unknown and likely heterogeneous across the population. 

• The main priority of COVID-19 vaccination campaigns seeking to reduce COVID-19-related morbidity and 
mortality remains to increase vaccine uptake in the eligible adult population. Before taking policy decisions 
on COVID-19 vaccination in children, potential harms and benefits - including the direct and indirect effects 
on health and well-being - should be considered alongside the vaccine uptake and epidemiological situation 
in a particular country. Aspects around implementation and health equity should also be taken into 
consideration. 

Limitations and knowledge gaps 
• COVID-19 vaccine efficacy and safety data in children aged 5-11 years are currently scarce and are being 

monitored. 
• Incidence and overall burden of post COVID-19 condition in children aged 5-11 years cannot be 

accurately quantified. 
• In the modelling analysis of the impact of vaccination of children on viral transmission, variations in social 

behaviour according to spatial/geographical heterogeneities, fluctuations of contacts over time, 
heterogeneities within age groups, age-specific transmissibility and risk of infection could not be quantified 
and accounted for. 

• Potential changes in social behaviour and mixing patterns in the coming months are difficult to predict and assess. 
• The impact of vaccinating children aged 5-11 years on the total burden of COVID-19 (including 

hospitalisation and deaths) in various age groups is uncertain. 
• Data on vaccine effectiveness against transmission of the Delta voe are currently limited and missing for 

children aged 5-11 years. 
• Data on waning vaccine effectiveness are difficult to disentangle from reduced vaccine effectiveness due to 

the Delta VOC and could vary by disease outcome and age group. 
• Accurate data on natural immunity in the unvaccinated population (and by age) is missing and its duration is 

currently unknown and likely heterogeneous across the population. 
• The likelihood of getting infected with the Delta VOC for different age groups is difficult to quantify. 
• The emergence of new variants of concern will introduce new uncertainties, thereby necessitating 

reassessment of the potential impact of vaccinating children. 
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Appendix 1 
Figure Al. Pooled weekly COVID-19 age-specific case notification rates, week 32 2020-week 39 2021 
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Pooled data from Austria, Cyprus, Finland, Germany, Ireland, Italy, Luxembourg, Malta, Slovakia and Sweden. 
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Appendix 2 
Figure A2. The estimated impact of vaccinating children on the spread of SARS-CoV-2 for different 
values of adult vaccine uptake 

Estimated effect from vaccinating 5-11-year-olds - 50% c 1 interval (line: Median) 
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Summary 
What is already known about this topic? 

In preauthorization trials for Pfizer-BioNTech (BNT162b2) COVID-19 vaccine, vaccinated 
children aged 5-11 years reported mild to moderately severe local and systemic reactions; 
no serious vaccination-related events were noted. 

What is added by this report? 

After authorization of Pfizer-BioNTech COVID-19 vaccine for children aged 5-11 years 
during October 2021, and administration of approximately 8 million doses, local and 
systemic reactions after vaccination were commonly reported to VAERS and v-safe for 
vaccinated children aged 5-11 years. Serious adverse events were rarely reported. 

What are the implications for public health practice?? 

Parents and guardians of children aged 5-11 years should be advised that local and 
systemic reactions are expected after vaccination with Pfizer-BioNTech COVID-19 vaccine 
and are more common after the second dose. 

Side effects were common but 
mild and brief! 
0 Pain where shot was given 

0 Fatigue 
0 Headache - •J4t1 DlaltlCWrt?021 

blt .ly/ MMWfnOS152a1 MMWR 

On October 29, 2021, the Food and Drug Administration (FDA) amended the Emergency Use 
Authorization (EUA) for Pfizer-BioNTech COVID-19 (BNT162b2) mRNA vaccine to expand its use 
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to children aged 5-11 years, administered as 2 doses (10 µg, 0.2ml each) 3 weeks apart ( 1). As of December 19, 2021, only the 
Pfizer-BioNTech COVI D-19 vaccine is authorized for administration to children aged 5-17 years (2,3). In preauthorization 
clinical trials, Pfizer-BioNTech COVID-19 vaccine was administered to 3, 109 children aged 5-11 years; most adverse events 
were mild to moderate, and no serious adverse events related to vaccination were reported (4). To further characterize safety 
of the vaccine in children aged 5-11 years, CDC reviewed adverse events after receipt of Pfizer-BioNTech COVID-19 vaccine 
reported to the Vaccine Adverse Event Reporting System (VAERS), a passive vaccine safety surveillance system co-managed by 
CDC and FDA, and adverse events and health impact assessments reported to v-safe, a voluntary smartphone-based safety 
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8.7 million doses of Pfizer-BioNTech COVID-19 vaccine were administered to children aged 5-11 years1 during this period; 
VAERS received 4,249 reports of adverse events after vaccination with Pfizer-BioNTech COVID-19 vaccine in this age group, 
4, 149 (97.6%) of which were not ser ious. Approximately 42,504 children aged 5-11 years were enrolled in v-safe after 
vaccination with Pfizer-BioNTech COVID-19 vaccine; after dose 2, a total of 17, 180 (57.5%) local and 12,223 systemic (40.9%) 
reactions (including injection-site pain, fatigue, or headache) were reported . The preliminary safety findings are similar to 
those from preauthorization clinical t rials (4,5). The Advisory Committee on Immunization Practices (ACIP) recommends the 
Pfizer-BioNTech COVID-19 vaccine for children aged 5-11 years for the prevention of COVID-19 (6) . Parents and guardians of 
children aged 5-11 years vaccinated with Pfizer-BioNTech COVID-19 vaccine should be advised that local and systemic 
reactions are expected after vaccination . Vaccination is the most effective way to prevent COVID-19. CDC and FDA will 
continue to monitor vaccine safety and will provide updates as needed to guide COVID-19 vaccination recommendations. 

VAERS is a national passive vaccine safety surveillance system, jointly managed by CDC and FDA, that monitors adverse events 
after vaccination (7) . VAERS accepts reports from anyone, including health care providers,§ vaccine manufacturers, and 
members of the public. Symptoms, signs, and diagnostic findings in VAERS reports are assigned Medical Dictionary for 
Regulatory Activities (MedDRA) preferred terms by VAERS staff VAERS reports are classified as serious if any of the 
following are reported: hospitalization, prolongation of hospitalization, life-threatening illness, permanent disability, 
congenital anomaly or birth defect, or death .** Reports of serious adverse events receive follow-up by VAERS staff members 
to obtain additional information, includ ing medical records. For reports of death, death certificates and autopsy reports are 
obtained, if available. CDC physicians reviewed all available information for each decedent to form an impression about cause 
of death. Reports of myocarditis and pericard it is after rece ipt of COVID-19 vaccine were identified by a search for selected 
MedDRA preferred terms ( 7); CDC staff members attempted to collect information about clinical course and recovery related 
to myocarditis and pericarditis from patients and health care providers. 

CDC established v-safe,tt a voluntary smartphone-based active safety surveillance system, specifically to monitor adverse 
events after COVID-19 vaccination. Parents and guardians can enroll children in v-safe after either the first or second vaccine 
dose. Text message reminders for on line health surveys are sent to parents or guardians to complete for a child.§§ Health 
surveys sent in the first week after vaccination included questions about local injection site and systemic reactions (mild, 
moderate, or and health impacts (i.e., whether the child was unable to perform normal daily activities, missed 
school, or received care from a medical professional because of new symptoms or conditions). CDC's v-safe call center 
contacted a parent or guardian when a report indicated that a child received medical care for new or worsening symptoms; 
completion of a VAERS report, if indicated, was encouraged. 

VAERS and v-safe data collected during November 3-December 19, 2021 among children aged 5-11 years who received 
Pfizer-BioNTech COVID-19 vaccine were analyzed and described overall and by sex, age group, and race/ethnicity. Among 
5,277 VAERS reports received for children aged 5-11 years who received Pfizer-BioNTech COVID-19 vaccine, 1,028 (19.5%) 
were excluded from this analysis because vaccination occurred before authorization for use in this age group or date of 
vaccination was unknown. SAS software (version 9.4; SAS Institute) was used to conduct all analyses. These activities were 
reviewed by CDC and conducted consistent with applicable federal law and CDC policy.*** 

Review of VAERS Data 
Top 

During November 3-December 19, 2021 , VAERS received and processed 4,249 reports of adverse events (Table 1) for children 
aged 5-11 years who received Pfizer-BioNTech COVID-19 vaccinettt; the median age was 8 years, and 1,896 (44.6%) reports 
were for males. Most children (4, 143; 97.5%) received Pfizer-BioNTech COVID-19 vaccine alone; seasonal influenza vaccine 
was the most frequently simultaneously administered vaccine (91 [2.1 %] children). 

Overall, 4, 149 (97.6%) VAERS reports were for nonserious events, and 100 (2.4%) were for serious events. The median age of 
ch ildren with reports of nonserious events was 8 years, and 1,835 (44.2%) of these reports were for males. The most 
commonly reported nonserious events were related to vaccine administration (some without any adverse event), including no 
adverse event (1, 157; 27.9%), product preparation issue (925; 22.3%), and incorrect dose administered (675; 16.3%), (Table 2). 
The median age of children with reports of serious events was 9 years, and 61 (61.0%) reports were among males. The most 
commonly reported conditions and diagnostic findings among the 100 reports of serious events were fever (29; 29.0%), 
vomiting (21; 21.0%), and increased troponin§§§ (15; 15.0%). Among 12 serious reports of se izure, one child experienced 
syncope (not seizure) and another child potentially experienced syncope, two children experienced febrile seizure, one child 
had a history of seizures, two children had a potentially evolving seizure disorder, and five children experienced new-onset 
seizures. Among 15 preliminary reports of myocarditis identified during the analytic period, 11 were verified (by provider 
interview or medical record review) and met the case definition for of these 11 children, seven recovered, and 
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four were recovering at time of the report. VAERS received two reports of death during the analytic period; both are under 
review. These deaths occurred in two females, aged 5 and 6 years, both of whom had complicated medical histories and were 
in fragile health before vaccination. None of the data suggested a causal association between death and vaccination . 

Top 

Review of v-safe Data 
During November 3-December 19, 2021, v-safe enrolled 42,504 children aged 5-11 years who received Pfizer-BioNTech 
COVID-19 vaccine (Table 3); second dose information was available for 29,899 (70.3%) of these children. During the week after 
receipt of dose 1, local (23,290; 54.8%) and systemic (14,734; 34.7%) reactions were frequently reported; systemic reactions 
were more frequently reported during the week after dose 2 (12,223; 40.9%) than dose 1. Reactions were reported most 
frequently on the day after vaccination for both doses. The most frequently reported reactions after either dose were 
injection site pain, fatigue, and headache. Fever was more frequently reported after dose 2 (4,001; 13.4%) than dose 1 (3,350; 
7.9%). 

Approximately 5.1 % of parents reported that their child was unable to perform normal daily activities on the day after receipt 
of dose 1, and 7.4% after receipt of dose 2. Approximately 1 % of parents reported seeking medical care in the week after 
vaccination; most medical ca re was received via a clinic appointment (441; 0.6%). Fourteen (0.02%) children reportedly 
received care at a hospital ; information regarding reason for hospitalization was available for five children and included 
appendicitis (two), vomiting and dehydration (one), respiratory infection (one), and retropharyngeal cellulitis (one). Parents 
and guardians of all hospital ized children were contacted; two parents completed VAERS reports, and one revealed 
hospitalization was reported in error. 

Top 

Discussion 
This report provides preliminary safety find ings from VAERS and v-safe data collected during the administration of 
approximately 8 million doses of Pfizer-BioNTech COVID-19 vaccine to children aged 5-11 years. The findings summarized in 
this report are similar to the safety data from preauthorization trials for Pfizer-BioNTech COVID-19 vaccine administered to 
children aged 5-11 years ( 4,5) . Trial participants who received Pfizer-BioNTech COVID-19 vaccine frequently reported local 
(86.2%) and systemic (66.6%) reactions that were mostly mild (i .e., did not interfere with normal daily activities) or moderate 
(some interference with normal daily activities); no serious adverse events judged to be related to vaccination were reported 
(3) . 

Among VAERS reports for children aged 5-11 years who received Pfizer-BioNTech COVID-19 vaccine, approximately 97% were 
nonserious. The most common adverse events reported to VAERS in the age group were related to administration error. This 
age group is the first to receive a smaller dosage of mRNA (10 µg) than that recommended for persons aged 12 years (30 µg), 
and administration errors are not unexpected . Most reports of administration errors often mentioned that no adverse event 
was associated with receipt of an incorrect dose. 

Myocarditis is a rare and serious adverse event that has been associated with mRNA-based COVID-19 vaccines; reporting 
rates for vaccine-associated myocarditis appears highest among males aged 12-29 years (8). To date, myocarditis among 
children aged 5-11 years appears ra re; 11 verified VAERS reports have been received after administration of approximately 
eight million vaccine doses, and, in an active vaccine safety surveillance system, no chart-confirmed reports of myocarditis 
were observed during the 1-21 days or 1-42 days after 333,000 vaccine doses were administered to children of the same age 
(6) These cases appear consistent with other reports of myocarditis after mRNA COVID-19 vaccination regarding time to 
symptom onset and a mild clinical course (.9). Two deaths after Pfizer-BioNTech COVID-19 vaccine were reported for children 
with multiple chronic medical conditions; on initial review, no data were found that would suggest a causal association 
between death and vaccination. 

Local (57.5%) and systemic (40.9%) reactions after receipt of dose 2 of Pfizer-BioNTech COVID-19 vaccination among v-safe 
registrants aged 5-11 years were less frequently reported than reactions reported among ch ildren and adolescents aged 12-
15 years (local 62.4%; systemic, 63.4%) (.9). Fourteen v-safe registrants aged 5-11 years were reported to have been 
hospitalized after vaccination. V-safe does not directly record diagnoses associated with hospitalization; however, parents and 
guardians can include supplemental text for each health check-in. Whether hospital ization was the result of vaccination could 
not be determined; however, all parents and guardians who reported a child 's hospitalization were contacted and encouraged 
to complete a VAERS report. Two parents completed a VAERS report on behalf of a child who was reported to v-safe to have 
been hospitalized. 
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The findings in this report are subject to at least four limitations. First, VAERS is a passive surveillance reporting system and is 
subject to reporting biases and underreporting, especially of nonserious events (8). Second, data on race/ethnicity were not 
provided in >40% of VAERS reports. Third, v-safe is a voluntary program; as a result, v-safe data might not be representative of 
the vaccinated population. Finally, these data are limited by the short surveillance period and might change as safety 
monitoring continues and more doses are administered to children aged 5-11 years. 

Vaccination is the most effective way to prevent COVID-19 infection. ACIP recommends the Pfizer-BioNTech COVID-19 vaccine 
for children aged 5-11 years for the prevention of COVID-19 ( 10). Preliminary safety findings are similar to those described in 
the clinical trials . Parents and guardians of children aged 5-11 years vaccinated with Pfizer-BioNTech COVID-19 vaccine should 
be advised that local and systemic reactions are expected after vaccination. CDC and FDA will continue to monitor vaccine 
safety and will provide updates as needed to guide COVID-19 vaccination recommendations. 
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§ Under COVID-19 vaccine EUA requirements, health care providers are required to report certain adverse events after 
vaccination to VAERS, includ ing death. https://www.cdc.gov/vaccinesafety/ensu ringsafety/mon ito ring/vaers/index.html 
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Each VAERS report might be assigned more than one MedDRA preferred term. A MedDRA-coded event does not indicate a 
medically confirmed diagnosis. https://www.meddra.org/how-to-use/basics/hierarchy ['.'.i 

**Based on the Code of Federal Regulations Title 21. https://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfcfr/cfrsearch.cfm? 
fr=312.32 

tt https://vsafe.cdc.gov 

§ § Children and adolescents aged 515 years must be enrolled by a parent or guardian and cannot self-enroll. Children aged 5-
11 years might be enrolled in v-safe if they were vaccinated on or after November 3, 2021 . Health check-ins are sent via text 
messages that link to web-based surveys on days 0-7 after vaccination; then weekly through 6 weeks after vaccination; and 
then 3, 6, and 12 months after vaccination. 

Parents and guardians who participate in v-safe use the following definitions to describe the severity of a child's symptoms: 
mild (noticeable, but not problematic), moderate (l imit normal daily activities), or severe (make daily activities difficult or 
impossible). 

*** 45 C.F.R. part 46, 21 C.F.R. part 56; 42 U.S.C. Sect. 241 (d); 5 U.S.C. Sect. 552a; 44 U.S.C. Sect. 3501 et seq . 

ttt Processed VAERS reports are those that have been coded using MedDRA, have been deduplicated, and have undergone 
standard quality assurance and quality control review. 

§§§ Troponins are proteins found in myocytes (heart muscle cells). Troponin levels typically are measured as part of the 
evaluation of chest pain or other symptoms of possible myocardial damage. 

h1tps:/N.ww.cdc.gov/mmwrlvolumesno1wr1mm705152a 1.htm 4/9 
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Acute myocarditis was defined as presence of signs and symptoms (one or more new or worsening of the following: chest 
pain/pressure/discomfort, dyspnea/shortness of breath/pain with breathing, palpitations, or syncope; or two or more of the 
following in children aged s 11 years: irritability, vomiting, poor feeding, tachypnea, or lethargy); and one or more new finding 
of elevated troponin, electrocardiogram findings consistent with myocarditis, abnormal cardiac function or wall motion on 
echocardiogram, cardiac magnetic resonance imaging findings consistent with myocarditis, or histopathologic findings 
consistent with myocarditis; and no other identifiable cause for these findings. 
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TABLE 1. Adverse event reports among children aged 5-11 years who 
received Pfizer-BioNTech COVID-19 vaccine, by selected demographic 
characteristics and reported symptoms {N = 4,249) - Vaccine Adverse 
Event Reporting System, United States, November 3-December 19, 2021 

Total,% Nonserious, % Serious,%* 

Characteristic (N = 4,249) (n = 4,149) (n = 100) 

Sex 

Female 45.0 45.1 39.0 

Male 44.6 44.2 61 .0 

https://wwi.v.cdc.gov/mmwr/volumesn otwr/mm 705152a 1.htm 
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Total,% Nonserious, % Serious,%* 

Characteristic (N =4,249) (n = 4,149) (n = 100) 

Unknown 10.4 10.7 0 

Age range, yrs (median) 5-11 (8) 5-1 1 (8) 5-11 (9) 

Ethnicity 

Hispanic or Latino 11.0 10.9 16.0 

Non-Hispanic or Latino 40.0 39.7 56.0 

Unknown ethnicity 48.9 49.4 28.0 

Race 

American Ind ian or Alaska Native 0.6 0.6 0 

Asian 4.0 4.0 7.0 

Black 4.1 4.2 2.0 

Native Hawaiian or Other Pacific Islander 0.2 0.2 0 

White 39.5 39.2 52.0 

Multiracial 2.2 2.1 9 .0 

Other 7.1 7.1 4.0 

Unknown race 42.3 42.7 26.0 

Abbreviation: VAERS =Vaccine Adverse Event Reporting System. 
* VAERS reports are classified as serious if any of the following are reported: hospitalization or prolongation of hospitalization, 
life-threatening illness, permanent disability, congenital anomaly or birth defect, or death. 

TABLE 2. Most frequent symptoms, signs, diagnostic results, and conditions by 
MedDRA preferred term* reported to the Vaccine Adverse Event Reporting 
System among children aged 5-11 years after receipt of Pfizer-BioNTech 
COVID-19 vaccine (N = 4,249) - United States, November 3-December 19, 
2021 

Symptom, sign, diagnostic result, or condition (MedDRA PD No. reporting % Reporting 

Nonserious reports (n = 4, 149) 

No adverse event1 1,157 27.9 

Product preparation issue 925 22.3 

Incorrect dose administered 675 16.3 

Underdose 324 7.8 

https:/lwvm.cdc.gov/mmwr/volumes/70/wr/mm 705152a 1.htm 
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Symptom, sign, diagnostic result, or condition (MedDRA PD No. reporting % Reporting 

Vomiting 

Fever 

Headache 

Syncope 

Dizziness 

Fatigue 

Nausea 

Urticaria 

Rash 

Pallor 

Product storage error 

Serious reports§ (n = 100) 

Fever 

Vomiting 

Troponin increased 

Chest pain 

Echocardiogram normal 

Blood test 

C-reactive protein increased 

SARS-CoV-2 test negative 

Appendicitis 

Electrocardiogram normal 

Headache 

Rash 

Seizure 

Intensive care 

Full blood count normal 

https://www.cdc.gov/mmwr/volumesnO/wr/mm 705152a1 .him 

316 7.6 

291 7.0 

255 6.2 

255 6.2 

244 5.9 

201 4.8 

192 4.6 

186 4.5 

166 4.0 

151 3.6 

146 3.5 

29 29.0 

21 21.0 

15 15.0 

12 12.0 

12 12.0 

11 11 .0 

11 11 .0 

11 11 .0 

10 10.0 

10 10.0 

10 10.0 

10 10.0 

10 10.0 

9 9.0 

8 8.0 
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Abbreviations: MedDRA PT= Medical Dictionary for Regulatory Activities preferred term; VAERS =Vaccine Adverse Event 
Reporting System. 
*Signs and symptoms in VAERS reports are assigned MedDRA PTs by VAERS staff members. Each VAERS report might be 
assigned more than one MedDRA PT, which can include normal diagnostic findings. A MedDRA PT does not indicate a 
medically confirmed diagnosis. Reports of myocarditis and seizure were identified using a combination of MedDRA PTs; in 
some cases, reports of myocarditis (identified by fulfilling criteria of the CDC working case definition of myocarditis) and 
seizure did not have the MedDRA PT "myocarditis" or "seizure" assigned to them. https://www.meddra.org/how-to-
use/basics/hierarchy 
t Reports of no adverse event were accompanied by product preparation issue, incorrect dose administered, or underdose. 
§ VAERS reports are classified as serious if any of the following are reported: hospitalization, prolongation of hospitalization, 
life-threatening illness, permanent disability, congenital anomaly or birth defect, or death; MedDRA PTs are included with 
serious reports when they occur in association with the criteria for serious classification (i.e., radiologic or laboratory tests 
that occur during a hospitalization). 

TABLE 3. Reactions reported for children aged 5-11 years (N = 42,504) who completed at 
least one v-safe health check-in survey on days 0-7 after receiving Pfizer-BioNTech 
COVID-19 vaccine - United States, November 3-December 19, 2021 

% ofv-safe enrollees reporting reaction or health impact* 

Event Dose 1 (N = 42,504) Dose 2 (n = 29,899) 

Any injection site reaction 54.8 57.5 

Itching 3.8 3.7 

Pain 52.7 55.8 

Redness 3.7 4.4 

Swelling 3.9 4.9 

Any systemic reaction 34.7 40.9 

Abdominal pain 5.1 6.4 

Myalgia 7.1 10.2 

Chills 3.9 6.8 

Diarrhea 2.6 2.2 

Fatigue 20.1 25.9 

Fever 7.9 13.4 

Headache 13.9 19.8 

Joint pain 2.1 2.9 

Nausea 5.0 6.9 

Rash 1.2 1.0 

Vomiting 2.3 2.7 

https:/lw>wl.cdc.gov/mmwrlvolumesno1v.i-1mm 705152a 1.htm 
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% ofv-safe enrollees reporting reaction or health impact* 

Event Dose 1 (N = 42,504) Dose 2 (n = 29,899) 

Any health impact 10.9 15.1 

Unable to perform normal daily activities 5.1 7.4 

Unable to attend school 7.9 10.9 

Needed medical care 1.2 1.1 

Telehealth 0.3 0.2 

Clinic 0.6 0.6 

Emergency visit 0.1 0.1 

Hospitalization 0.02 0.02 

* Percentage of enrollees who reported a reaction or health impact at least once during days 0-7 post-vaccination. 

Suggested citation for this article: Hause AM, Baggs J, Marquez P, et al. COVID-19 Vaccine Safety in Children Aged 5-11 
Years - United States, November 3-December 19, 2021 . MMWR Morb Mortal Wkly Rep 2021 ;70:1755-1760. DOI: 
http://dx.doi.org/10.1 5585/mmwr.mm705152a1 13 . 

MMWR and Morbidity and Mortality Weekly Report are service marks of the U.S. Department of Health and Human Services. 

Use of trade names and commercial sources is for identification only and does not imply endorsement by the U.S. Department of Health and Human 

Services. 
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Purpose of report 

1. To summarise the CV TAG recommendations on the decision to use the paediatric formulation 
of the Pfizer mRNA COVID-19 vaccine ('the Pfizer vaccine') for children who are 5 to 11 years 
of age. 

Background and context 
2. In February 2021, CV TAG advice was sought for use of the Pfizer COVID-19 vaccine in people 

who were 16 years and over, following Medsafe approval. Cabinet agreed that the COVID-19 
Immunisation Programme proceed with the roll out of the Pfizer vaccine, and this has been 
underway since February. 

3. In August 2021, CV TAG confirmed support to extend the age of people who can receive the 
Pfizer vaccine to 12- to 15-year-olds, noting that this would likely lead to a reduction in 
school closures and disruption to education, and contribute to equitable vaccination 
coverage in Maori and Pacific peoples. 

4. Medsafe is assessing an application submitted by Pfizer for the use of a paediatric 
formulation of the vaccine in 5- to 11-year-olds within New Zealand. The CV TAG 
recommendations presented here are subject to Medsafe approval and any listed clinical 
conditions. 

5. The Ministry's Policy team has sought clinical and scientific advice from CV TAG on the use of 
the Pfizer vaccine for children who are 5- to 11-years of age. This advice will be considered as 
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part of the Decision to Use Framework, and alongside policy considerations for the 
sequencing of the COVID-19 Immunisation Programme. 

The COVID-19 vaccine in 5- to 11-year-olds 

Phase 2/3 trial findings 
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6. One phase 2/3 randomised control trial was conducted to assess the safety, 
immunogenicity, and efficacy of two doses of the Pfizer vaccine administered 21 days 
apart in children aged 6 months to 11 years, with findings published for 5- to 11-year-olds 
to date [1]. 

7. In the phase 2/3 trial, participants were randomly assigned in a 2:1 ratio to receive two 
doses of either the Pfizer vaccine at 10 µg (a lower dose than the 30 µg used in older age 
groups), or a placebo. A total of 2268 children were assigned to receive the Pfizer vaccine 
(1517 children) or placebo (751 children) [1]. 

8. The trial was run across 81 sites in the US, Spain, Finland and Poland. Overall, 52% were 
male, 79% were White, 6% were Black, 6% were Asian, and 21 % were Hispanic or Latinx. 
The mean age was 8.2 years; 20% of children had coexisting conditions (including 12% 
with obesity and approximately 8% with asthma), and 9% were SARS-CoV-2-positive at 
baseline. Demographic characteristics were similar between the 5- to 11-year-old and 16-
to 25-year-old Pfizer recipients who were included in the immune-bridging subset, apart 
from younger age and the percentage of Black and Hispanic or Latinx in the 5- to 11-year-
old group (6% and 18%, respectively) being lower than in the 16- to 25-year-old group 
(12% and 36%, respectively) [1]. 

Safety and reactogenicity 

9. In the 5- to 11-year-olds, as in other age groups, the Pfizer vaccine had a favourable safety 
profile, with side effects generally comparable to those observed in 16- to 25-year-olds 
who received the standard 30 µg doses (1). 

10. Safety evaluations included assessment of reactogenicity events reported by a parent or 
guardian using an electronic diary for 7 days after each dose. Data on unsolicited adverse 
events, including confirmed diagnoses of myocarditis or pericarditis, were collected from 
the first dose through 1 month after the second dose. Data on serious adverse events will 
be collected from the first dose through 6 months after the second dose [1]. At data cut-
off, the median follow-up was 2.3 months [1] . 

11. Most local reactions were mild to moderate, lasting 1-2 days. Injection-site pain was the 
most common local reaction, occurring in 71-74% of Pfizer recipients. Fatigue and 
headache were the most frequently reported systemic events. In general, systemic events 
were reported more frequently after the second dose than first dose. As compared with 
adults and adolescents in the pivotal trial, 5- to 11-year-olds reported a higher incidence 
of injection-site redness (15 to 19%, vs. 5 to 7%) and swelling (10 to 15%, vs. 5 to 8%), but 
a generally lower incidence of systemic events, including fever (3 to 7%, vs. 1 to 20%) and 
chills (5 to 10%, vs. 6 to 42%) [1-3]. 

12. From the first dose through to one month after the second dose, adverse events were 
reported by 10.9% of Pfizer recipients and 9.2% of placebo recipients. Slightly more Pfizer 
recipients (3 .0%) than placebo recipients (2.1 %) reported adverse events that were 
considered by the investigators to be related to the vaccine or placebo [1]. 
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13. No vaccine-related serious adverse events were noted in the clinical trial; however, the trial 
was too small to detect rare side effects such as myocarditis. Three serious adverse events 
were reported from two participants (postinjury abdominal pain and pancreatitis in a 
placebo recipient and arm fracture in a Pfizer recipient). None of these were considered to 
be related to the vaccine or placebo. No deaths or adverse events leading to withdrawal 
were reported [1]. No cases of severe COVID-19 or Multisystem Inflammatory Syndrome 
in Children (MIS-C) were reported-a condition associated with COVID-19 where body 
parts can become inflamed (1, 4]. Lymphadenopathy was reported in 10 Pfizer recipients 
(0.9%) and 1 placebo recipient (0.1 %). No myocarditis, pericarditis, hypersensitivity, or 
anaphylaxis in Pfizer recipients was reported. Four rashes in Pfizer recipients (observed on 
the arm, torso, face, or body, with no consistent pattern) were considered to be related to 
vaccination; the rashes were mild and self- limiting, and onset was typically 7 days or more 
after vaccination (1]. 

14. No safety data are yet available from the large-scale roll out of the Pfizer vaccine to 5- to 
11 -year-olds in the USA, though will likely be available by late December 2021 or early 
January 2022. 

lmmunogenicity and efficacy 
15. Immune responses in the single clinical trial conducted were assessed one month after the 

second dose of the Pfizer vaccine were equivalent to those in 16- to 25 -year-olds . Children 
aged 5-11 receiving two 10 µg doses had a similar, statistically non-inferior, neutralising 
antibody responses with a geometric mean titre (GMT) of 1, 197.6 (95% Cl: 1, 106.1, 1,296.6) 
vs 1, 146.5 (95% Cl: 1,045.5, 1,257 .2) for ages 16-25 (1 ]. 

16. Vaccine efficacy against symptomatic NAAT-confirmed COVID-19 at 7 days or more after 
the second dose (to a median follow up of 2.3 months at data cut-off) was assessed. 
Among participants without evidence of previous SARS-CoV-2 infection, symptomatic 
COVID-19 was reported in three recipients of the Pfizer vaccine and in 16 placebo 
recipients, producing a vaccine efficacy of 90.7% (95% Cl, 67.7 to 98.3) (1] . 

CV TAG Recommendations 
17. CV TAG discussed the use of the Pfizer COVID-19 vaccine in children aged 5-11 years at 

meetings between October and December 2021 and consulted with Maori paediatricians 
and Maori general practitioners at two meetings in December 2021 .1 

18. CV TAG noted: 

a. The direct and indirect impacts on children. Children who have COVID-19 will 
commonly have few or only mild respiratory symptoms. COVID-19 in this age group is 
rarely severe or fatal [5, 6], and the rate of severe COVID-19 disease in this age group 
is the lowest of any age group. However, there is a very small but real risk of MIS-C 
(described above) at this age which has occurred more frequently among ethnic 
minorities in the US (4, 7]. A very small proportion of children also experience 

1 CV TAG discussed use of the Pfizer vaccine in the 5-11 age group on: 19 October, 2 November, 9 November, 
23 November, 30 November, 7 December, and 14 December. 
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persistent illness and ongoing symptoms, though evidence about its incidence is 
limited. 

b. In the current Delta outbreak in New Zealand (data to 19 November 2021), children 
aged 5-11 made up 14.9% of cases (1,003/6,714). Eight of these children were 
hospitalised but none were admitted to ICU. Of those who were hospitalised, all but 
one had a pre-existing condition and three were in hospital for less than six hours. As 
a comparison, between 16 June and 13 November 2021 in Sydney, 14, 154 cases 
(19.4%) were aged 0-11 years and not eligible for vaccination. Of these cases, 632 
were hospitalised, 9 were in ICU, and 0 patients died. ft was not mentioned whether 
any of these cases had pre-existing conditions or comorbidities. The Sydney data 
further demonstrates that COVI D-19 is relatively mild in most young children as 
despite accounting for 19.4% of cases in Sydney since 16 June, they account for only 
5.9% of hospitalisations, 0.6% of ICU admissions, and no deaths [8]. 

c. Children living with pre-existing conditions or comorbidities, from disadvantaged 
backgrounds, or those living within a lower socioeconomic status have a greater risk 
of severe disease from COVID-19 [7, 9-11). 

d. Even though the direct effects of infection are generally less severe in children, this 
should not diminish the significance for those who have experienced worse outcomes 
[6]. Alongside the direct risks and impacts to health and individuals, COVID-19 also 
has indirect impacts for children on mental health, wellbeing, education and social 
development, and these are worsened by lockdowns and school closures [7, 12-14]. 

e. Children do play a role in transmission however it is significantly smaller than 
for adults. Transmission within education settings has occurred but is limited and is 
more likely to occur between adults (15-17]. Transmission in households is much more 
common [18, 19]. The benefit of vaccination on onward transmission in households 
could be lower than in other settings due to the ongoing and close nature of 
exposure [20, 21], but this is not confirmed. The effect of vaccination of children on 
household transmission is unknown. 

f. There are a number of equity considerations which are important to consider: 
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i. Maori and Pacific children have been disproportionately affected in the current 
outbreak. To 19 November 2021, Maori made up 52% of cases in 5- to 11-year-
olds, and Pacific children have made up 30% of cases among 5- to 11-year-olds. 

ii. Maori and Pacific adults are at greater risk of COVID-19 hospitalisation and severe 
disease. Maori and Pacific adults have respectively 2.5-fold and 3-fold higher 
odds of being hospitalised compared to non-Maori, and Maori are likely to spend 
4.9 days longer in hospital [22, 23]. 

iii. Maori and Pacific children are more likely to live in multigenerational families 
housed in overcrowded conditions, increasing the risk of transmission. The 
younger age structure of the Maori population also means that a larger 
proportion are currently unable to be vaccinated and remain susceptible to 
infection and transmission, with a risk of onwards transmission to whanau and 
communities [24, 25], though the risk of transmission from children is lower than 
from adults. 
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iv. The vaccine rollout in adults resulted in inequities for Maori and Pacific adults, 
and the rollout for Maori and Pacific children aged 5-11 will need close 
consideration and more tailored implementation. This emphasises the need for 
culturally appropriate messaging and Maori-led initiatives. Whanau-based 
approaches to the 5-11 rollout may also improve uptake among Maori adults. 

v. According to a Horizon Research survey, 72% of those who care for 5- to 11-year-
olds would allow their child to receive the COVID-19 vaccine, however this was 
lower among Maori caregivers at 51 % [26). However, we note that the Maori 
adult rate of uptake and the Maori childhood immunisation rates are much 
higher than 51 %. Given this we believe with a correctly tailored programme, high 
rates of immunisation in tamariki Maori are achievable. 

g. The paediatric formulation of the vaccine has been approved for emergency use 
and rolled out in the USA, Canada, and Israel. The Advisory Committee on 
Immunization Practices (ACIP) made an interim recommendation for the emergency 
use of the Pfizer vaccine in children aged 5- 11 years in the United States for 
prevention of COVID-19 [6, 27) . This was unanimously supported by the Committee. In 
making this recommendation, ACIP considered the importance of COVID-19 as a 
public health problem, as well as benefits and harms, parents' values and preferences, 
acceptability, feasibility, resource use, and equity for use of the vaccine among 
children [6, 27] . ACIP additionally stated: "children from racial and ethnic minority 
groups have experienced a disproportionately high incidence of COVID-19 as well as 
secondary impacts of the COVID-19 pandemic such as reduced in-person learning"[6]. 
These comments have high relevance for New Zealand given the similar effects of the 
pandemic on Maori and Pacific peoples as described above. 

h. In Australia, the Therapeutic Goods Administration (TGA) provisionally approved 
the Pfizer vaccine as safe and effective for use among this age group on 5 December 
[28]. ATAGI recommends all 5-11-year-olds be vaccinated with an 8-week interval 
between doses, and that those at risk of severe disease, Aboriginal and Torres Strait 
Islanders, and children in crowded conditions or outbreak areas be prioritised [29]. 

i. Data are still accumulating from the real-world rollout of vaccines in 5- to 11-
year-olds, and there is currently limited safety data available post-second dose. 
Some adverse events in other age groups (e.g. myocarditis) have only become 
apparent following widespread roll out, and as noted above the trials in young 
children are too small to be able to detect rare side effects. Further data on potential 
side effects from the vaccine rollout in this age group in other countries will become 
progressively available. 

J. On coadministration and other vaccines, there is limited evidence on the safety and 
immunogenicity of coadministration of the Pfizer vaccine with other vaccines in all 
populations, however based on first principles of vaccinology it is likely to be safe and 
effective, particularly in younger age groups. 

k. The wider National Immunisation Schedule has been facing challenges for some 
time with declining vaccination rates since before COVID-19, and are particularly 
marked for Maori and Pacific infants and children. Catch-up campaigns for the MMR, 
HPV and Tdap vaccines were further delayed by COVID-19 and lockdowns. There is a 
risk that rolling out the Pfizer vaccine in this age group could further adversely impact 
the wider immunisation programme through diverting public health resources. This 
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could increase the risk of outbreaks of other infectious diseases. The risk of a 
significant measles outbreak is of particular concern once the international borders 
re-open. Vaccination rates are lowest among Maori, and therefore there are equity 
concerns that there will be greater risk in this population. However, there is also the 
opportunity to increase coverage with other vaccines with a thoughtfully 
implemented COVID-19 vaccination programme in this age group. 

I. On dosing intervals, there are no data available about extending the interval 
between doses of the paediatric formulation of the Pfizer vaccine, however, emerging 
data in adults suggests that the immune response is likely improved by extending the 
dosing interval [30, 31]. This is consistent with basic principles of vaccinology and 
immunology which suggests that immune responses are generally better with longer 
intervals. There may also be a connection between shorter intervals and increased 
reactogenicity or adverse events, and one pre-print paper on individuals aged 12 and 
over has shown a statistically significant increase in myocarditis if the second dose 
was given at a shorter interval of less than 30 days [32). Australia and Canada have 
recommended an 8-week interval between doses for 5-11-year-olds, noting this may 
improve immunogenicity and reduce side effects. Having a longer interval would also 
allow greater time to monitor international safety data. 

m. On vaccine requirements, there is a significant risk that use of vaccination mandates 
or certificates in this age group will result in exclusion and an inability to fully 
participate in schooling and extracurricular activities. This is likely to inequitably 
impact communities who are already experiencing disadvantage and where current 
vaccine coverage is poor. Concerns regarding possible stigmatisation and exclusions 
could be addressed in ways that do not necessarily influence the decision to use. For 
example, there could be a policy decision that children cannot be denied access to 
locations/events on the basis of vaccination status, which could be operationalised by 
not issuing vaccine certificates for this age group. 

19. CV TAG recommended: 

a. Two doses of the paediatric Pfizer vaccine be offered to all 5-11-year-olds in 
Aotearoa New Zealand, with an 8-week interval between doses. 

b. Maori and Pacific children, children with high-risk pre-existing conditions, and 
children living with vulnerable people should be prioritised for vaccination and 
tailored programmes developed. 

c. On the scheduf e between doses: 
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i. The interval between doses can be shortened in limited circumstances to a 
minimum of 3 weeks, such as prior to the initiation of significant 
immunosuppression or international travel. 

ii. Children who turn 12 after their first dose should follow the authorised schedule 
which uses the paediatric primary formulation (10 µg). They should not be 
offered the adolescent/adult formulation (30 µg) of the Pfizer 19 vaccine. 

iii. Children in this age group who experience a clinically significant adverse event 
after their first dose should be carefully reviewed by a specialist clinician. An 
individual risk:benefit assessment should be made on whether to administer the 
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second dose. Children in this age group are not obliged to receive a second 
dose if not clinically appropriate. 

d. The paediatric Pfizer vaccine can be administered before, after, or at the same time as 
other vaccines in this age group. 

e. The adolescent/adult Pfizer vaccine formulation (30 µg) should not be used in children 
aged 5-11 years. 

f. Mandates, vaccine certificates or vaccine targets must not be used or required for this 
age group, and children in this age group should not be denied access to locations or 
events based on their vaccination status. There should be no unintended 
consequences in terms of participation if children in this age group are not 
vaccinated, and any use of mandates, certificates or targets that may formally or 
informally encourage inappropriate exclusion from activities. Exemptions from 
vaccination should therefore also not be required for this age group. We recommend 
specific public education campaigns about why children should not be excluded from 
activities, in order to reduce the risk of informal exclusions. 

g. Specific consideration must be given to promoting and improving vaccine access to 
groups that have experienced disproportionate COVID-19 morbidity and mortality, as 
well as those with barriers to routine health care, especially for Maori and Pacific 
peoples. This could be achieved through using the broad geographic accessibility of 
pharmacies and expanding school-focused strategies. Whanau centred approaches 
should be considered within these environments to improve primary vaccination and 
booster rates in the adult population. 

h. Emphasis must be given to using the roll out of the COVI D-19 vaccine as an 
opportunity to improve delivery and uptake of the wider National Immunisation 
Schedule, and large-scale events with whanau-based approaches should be organised 
to aid catch-up campaigns for other vaccines. The coverage of the childhood National 
Immunisation Schedule should be closely monitored to ensure that the COVID-19 
vaccination rollout for this age group does not adversely impact on the uptake of 
other important childhood vaccines. 

i. In making vaccination available, it should not be solely relied upon and other public 
health measures in schools and other educational settings should be strengthened, 
including ensuring good ventilation and filtration of air indoors, use of masks, physical 
distancing, and promotion of children staying at home if sick. 

20. CV TAG will continue to monitor all relevant information (including vaccine efficacy data 
against emerging variants of concern and emerging evidence on the duration of immunity) 
and will update their recommendations as further evidence becomes available. 

a. New Zealand and international safety data will be carefully monitored, and the 
recommendations here will be reassessed by CV TAG in February 2022 prior to second 
doses being given to any 5-11-year-olds in Aotearoa New Zealand. 

b. Advice for severely immunocompromised children who may need a third primary 
dose will be reconsidered once further evidence emerges on the need, safety, and 
efficacy. 
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Recommendations 
It is recommended that you: 

2. Note this advice has been received. · Yes) No 

Dr Ian Town 
Chief Science Advisor and 
Chair of the COVID-19 accine Technical Advisory Group 
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