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Webinar Objectives

Summarize the impact of COVID-19 on children 6 
months of age and older.

State the CDC’s recommendations for COVID-19 
vaccination of children 6 months of age and older.

Describe clinical considerations for administering the 
primary series to children 6 months of age and older.



Webinar Objectives

Summarize the impact of COVID-19 on children 6 
months of age and older.

State the CDC’s recommendations for COVID-19 
vaccination of children 6 months of age and older.

Describe clinical considerations for administering the 
primary series to children 6 months of age and older.



The impact of CoVID-19 on children

• Epidemiologic impacts
o COVID-19 cases
o COVID-19 associated mortality
o COVID-19 related hospitalizations (morbidity)



The impact of CoVID-19 on children

• Epidemiologic impacts
o COVID-19 cases
o COVID-19 associated mortality
o COVID-19 related hospitalizations (morbidity)

• Clinical impacts
o Acute COVID-19 clinical spectrum of disease
o Post-COVID-19 clinical sequelae

 Multisystemic Inflammatory Syndrome of Children (MIS-C)
 Long COVID



The impact of CoVID-19 on children

• Epidemiologic impacts
o COVID-19 cases
o COVID-19 associated mortality
o COVID-19 related hospitalizations (morbidity)

• Clinical impacts
o Acute COVID-19 clinical spectrum of disease
o Post-COVID-19 clinical sequelae

 Multisystemic Inflammatory Syndrome of Children (MIS-C)
 Long COVID

• Unmeasurable impacts



The impact of CoVID-19 on children

• Epidemiologic impacts
o COVID-19 cases
o COVID-19 associated mortality
o COVID-19 related hospitalizations (morbidity)

• Clinical impacts
o Acute COVID-19 clinical spectrum of disease
o Post-COVID-19 clinical sequelae

 Multisystemic Inflammatory Syndrome of Children (MIS-C)
 Long COVID

• Unmeasurable impacts



COVID-19 epidemiology in total U.S. population

https://covid.cdc.gov/covid-data-tracker/#trends_dailycases 



Total cases: 86,787,443
Total deaths: 1,011,013

COVID-19 epidemiology in total U.S. population

https://covid.cdc.gov/covid-data-tracker/#trends_dailycases 



COVID-19 epidemiology in U.S. children

https://covid.cdc.gov/covid-data-tracker/#trends_dailycases 



COVID-19 epidemiology in U.S. children

Total cases: 13,321,326
Total deaths: 1,086

https://covid.cdc.gov/covid-data-tracker/#trends_dailycases 
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• Frequencies & percentages vs. rates? Children <18 yrs. make 
up only 22.2% of the US population
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https://covid.cdc.gov/covid-data-tracker/#trends_dailycases

Cases per 100,000 by age group (yrs.)

0-4:     30.9
5-11:   17.3
12-15: 16.3
16-17: 23.1
18-29: 43.6
30-39: 48.3
40-49: 45.1
50-64: 41.3
65-74: 39.3
75+:    43.8

Overall rate: 18,102 cases per 100,000 
children in the population

COVID-19 epidemiology in total U.S. population

https://covid.cdc.gov/covid-data-tracker/#trends_dailycases


COVID-19 epidemiology in U.S. children
Ranking COVID-19 among CODs

Age (years) COVID-19 rank among causes of death (COD)

<1 4

1 – 4 5

5 – 9 5

10 – 14 4

15 – 19 4

Oliver S. Evidence to Recommendation Framework: Moderna COVID-19 vaccine in children ages 6 months – 5 years & Pfizer-BioNTech COVID-10 vaccine in children ages 6 months – 4 years, June 2022.



Rank Causes of Death Crude rate per 100,000 Deaths (n)

1 Certain conditions originating in the 
perinatal period 272.1 10,294

2
Congenital malformations, 

deformations & chromosomal 
abnormalities

113.7 4,301

3 Accidents (unintentional injuries) 33.5 1,266

4 COVID-19 (cumulative) 7.2 269

5 Cardiac diseases 7.1 268

COVID-19 epidemiology in U.S. children
Ranking COVID-19 among CODs / Age: <1 yr

Oliver S. Evidence to Recommendation Framework: Moderna COVID-19 vaccine in children ages 6 months – 5 years & Pfizer-BioNTech COVID-10 vaccine in children ages 6 months – 4 years, June 2022.
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Rank Causes of Death Crude rate per 100,000 Deaths (n)

1 Accidents (unintentional injuries) 7.3 1,149

2
Congenital malformations, 

deformations & chromosomal 
abnormalities

2.6 416

3 Malignant neoplasms 1.8 285

4 Assault (homicides) 1.8 284

5 COVID-19 (cumulative) 0.9 134

COVID-19 epidemiology in U.S. children
Ranking COVID-19 among CODs / Age: 1 – 4 yrs

Oliver S. Evidence to Recommendation Framework: Moderna COVID-19 vaccine in children ages 6 months – 5 years & Pfizer-BioNTech COVID-10 vaccine in children ages 6 months – 4 years, June 2022.



Rank Causes of Death Crude rate per 100,000 Deaths (n)

1 Accidents (unintentional injuries) 7.3 1,149

2
Congenital malformations, 

deformations & chromosomal 
abnormalities

2.6 416

3 Malignant neoplasms 1.8 285

4 Assault (homicides) 1.8 284

5 COVID-19 (cumulative) 0.9 134

COVID-19 epidemiology in U.S. children
Ranking COVID-19 among CODs / Age: 1 – 4 yrs

Oliver S. Evidence to Recommendation Framework: Moderna COVID-19 vaccine in children ages 6 months – 5 years & Pfizer-BioNTech COVID-10 vaccine in children ages 6 months – 4 years, June 2022.



Hepatitis A1 Meningococcal 
(ACWY)2 Varicella3 Rubella4 Rotavirus5 COVID-196

Age (years) <20 11 – 18 5 – 9 All ages <5 0.5 – 4

Time period 1990 – 1995 2000 – 2004 1990 – 1994 1966 – 1968 1985 – 1991 Jan 2020 –
May 2022

Average deaths 
per year 3 8 16 17 20 86

COVID-19 epidemiology in U.S. children
Vaccine preventable diseases: deaths / yr in U.S. before recommended vaccines

Oliver S. Evidence to Recommendation Framework: Moderna COVID-19 vaccine in children ages 6 months – 5 years & Pfizer-BioNTech COVID-10 vaccine in children ages 6 months – 4 years, 
June 2022.
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COVID-19 epidemiology in total U.S. population
Reinfection: frequency greater in unvaccinated population

Oliver S. Evidence to Recommendation Framework: Moderna COVID-19 vaccine in children ages 6 months – 5 years & Pfizer-BioNTech COVID-10 vaccine in children ages 6 months – 4 years, June 2022.



COVID-19 epidemiology in U.S. children
Laboratory-confirmed COVID-19-associated hospitalizations (cumulative rate)

https://covid.cdc.gov/covid-data-tracker/#new-hospital-admissions



Children with COVID-19 in the 
National COVID Cohort Collaborative (N3C)

January 1, 2020 – November 10, 2021

• 91,865 pediatric COVID-19 infections
• 5,213 (6%) were hospitalized
• 685 (13%) met criteria for severe disease

o Mechanical ventilation (7%)
o Vasopressor/inotropic support (7%)
o ECMO (0.6%)
o Death/discharge to hospice (1/1%)

• 699 deaths <18 years of age
o 387 were 12 years old or older and qualified for a vaccine
o 102 are between 5-11 years of age.

• Male gender, African American race, older age and several pediatric complex 
chronic conditions were associated to higher clinical severity (p<0.05)

Blake Martin, Peter E. Dewitt, et. al. medRxiv [Preprint]. 2021 



• Children account for 1.7 – 4.3% of total COVID-19 hospitalizations
• Among children with COVID-19 only 0.1 – 2% result in 

hospitalization
oOf those, 32% had no underlying conditions

https://www.aap.org/en/pages/2019-novel-coronavirus-covid-19-infections/children-and-covid-19-state-level-data-report

COVID-19 epidemiology in U.S. children
AAP Report: June 14, 2022



COVID-19 hospitalizations in U.S. children
Multireference summary

• Children requiring hospitalizations were more likely to have:
o Cardiac or congenital heart disease
o Chronic lung disease
o Genetic syndromes (Trisomy 21)
o Prematurity (<37 WGA)
o Immunocompromised condition
o Obesity (BMI>95th percentile)
o Young age or older adolescence
o Children of color

• Increased association of severe COVID-19 was observed among 
patients with 1 or more chronic conditions* vs those with none 
(adjusted odds ratio 3.27, CI 2.44-4.37)

* Chronic conditions defined by AHRQ Healthcare Cost and Utilization Project, Chronic Condition Indicators for ICD-10-CM.

Mannheim J, Gretsch S, Layden JE, et al. J Pediatric Infect Dis Soc. 2020.
Preston LE, Chevinsky JR, Kompaniyets L, et al. JAMA Netw Open. 2021.
Macias-Parra M., Fortes-Gutierrez Sofia., et al. Journal of Tropical Pediatrics. 2021.
Kim L, Whitaker M, O’Halloran A, et al. MMWR. 2020.
Artiga S, et al. Racial Disparities in COVID-19 Impacts and Vaccinations for Children. KFF.org, 2022.











The epidemiologic impact of CoVID-19 on U.S. children
Summary

• COVID-19 has caused >2 million cases among children 6 months - 4 years
• This population is at risk of severe illness from COVID-19, especially with 

underlying medical co-morbidities and/or contributing sociodemographic 
factors 

• Prior protection may not provide broad protection against newer COVID-19 
variants

• COVID-19 continues to have a significant impact on children and families
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Acute COVID-19 Clinical Spectrum of Disease

Asymptomatic Mild Moderate Severe

Viral incubation: 2 – 14 days
Majority of infections: asymptomatic

Most common symptomatic infections: cough & fever
Other symptoms of varying severity: fatigue, H/A, myalgia, dysgeusia, abdominal pain, diarrhea, N/V, reduced appetite







Post-COVID-19 clinical sequelae
Multisystem inflammatory syndrome of children (MIS-C)



CXR:
• Patchy asymmetric infiltrates
• Pleural effusion

CT Chest:
• Patchy asymmetric infiltrates
• Pleural effusion
• Coronary artery abnormalities if 

with contrast 

Post-COVID-19 clinical sequelae
MIS-C imaging considerations

Echo/EKG:
• Myocarditis
• Valvulitis
• Pericardial effusion
• Coronary dilation/aneurysm

Abd US:
• Colitis
• Ileitis
• Lymphadenopathy
• Ascites
• Hepatosplenomegaly







Post-COVID-19 clinical sequelae
MIS-C differential diagnosis considerations



https://covid.cdc.gov/covid-data-tracker/#mis-national-surveillance

Post-COVID-19 clinical sequelae
MIS-C epidemiology



Post-COVID-19 clinical sequelae
MIS-C epidemiology

https://covid.cdc.gov/covid-data-tracker/#mis-national-surveillance



• Danilo Buonsenso, Gemelli University Hospital in Rome, led the first attempt to quantify long COVID in 
children
o Interviewed 129 children aged 6–16 years, who had been diagnosed with COVID-19 between 

March and November 2020.
o More than one-third had one or two lingering symptoms four months or more after infection, and a 

further one-quarter had three or more symptoms.
o Insomnia, fatigue, muscle pain and persistent cold-like complaints were common — a pattern like 

that seen in adults with long COVID. Even children who’d had mild initial symptoms, or were 
asymptomatic, were not spared these long-lasting effects.

• Meta-analysis of 15 publications on long-term COVID symptoms (14-100 days post viral infection) 
showed the most common symptoms to be:
o Fatigue (58%)
o Headache (44%)
o Attention disorder (27%)
o Hair loss (25%)
o Dyspnea (24%)

Buonsenso, D. et al. Acta Paediatr. https://doi.org/10.1111/apa.15870 (2021).
Lopez-Leon S, Wegman-Ostrosky T, et al. Nature, 2021.

Post-COVID-19 clinical sequelae
Long COVID



• In a cohort analysis of 1400 non-hospitalized patients in 
California.
o27% had symptoms persisting >60 days
o32% of those with persistent symptoms were asymptomatic at the 

onset of disease

• In a Swiss cohort of 109 seropositive children (6 months after 
testing) Most frequently reported symptoms for > 12 weeks 
were:
oTiredness (3%)
oDifficulty concentrating = “brain fog” (2%)
o Increased need for sleep (2%)

Huang Y, Pinto MD, Borelli JL., et al. medRxiv [Preprint]. 2021
Radtke T, Ulyte A, Puhan MA, et al., JAMA. 2021 

Post-COVID-19 clinical sequelae
Long COVID



Post-COVID-19 clinical sequelae
Long COVID

• Post-COVID conditions can include a wide range of ongoing health problems; these 
conditions can last weeks, months, or years.

• Post-COVID conditions are found more often in people who had severe COVID-19 illness, 
but anyone who has been infected with the virus that causes COVID-19 can experience 
post-COVID conditions, even people who had mild illness or no symptoms from COVID-
19.

• People who are not vaccinated against COVID-19 and become infected may also be at 
higher risk of developing post-COVID conditions compared to people who were vaccinated 
and had breakthrough infections.

• There is no single test for post-COVID conditions. While most people with post-COVID 
conditions have evidence of infection or COVID-19 illness, in some cases, a person with 
post-COVID conditions may not have tested positive for the virus or known they were 
infected.

• Younger children, notably nonverbal children, are difficult to assess for symptoms

https://www.cdc.gov/coronavirus/2019-ncov/long-term-effects/index.html
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