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• I have no financial disclosures or conflicts of interest

• I am a liaison member of the Center for Disease Control’s (CDC) Advisory Committee 
on Immunization Practices (ACIP) representing NAPNAP which have included 
attending special COVID vaccine meetings over the summer

• Thank you to Dr. Aimee Sznewajs at Children’s Minnesota for use of some slides

• ACIP meeting slides/audio available on their website 2 weeks after each meeting

Faculty Disclosure Announcement
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• Review the current COVID epidemiology
• Review general understanding of the virus and the immune responses
• Provide clinical updates on pediatric COVID-19 
• Describe what is known about COVID-19 transmission in children
• Review current state of SARS- CoV2 vaccine platforms
• Discuss global vaccine distribution including tiered approach to delivery
• Review the importance of ethical principles including transparency in 

vaccine development

Objectives



EPIDEMIOLOGICAL TRENDS
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Worldwide

31.1M
Cases

961,600
deaths

US

6.8M
cases

US

200K
deaths

Analysis by AAP and CHA, 9/3/2020

Pediatric US Data

Total No. Children % TOTAL COVID-19 cases % CHILD COVID-19 cases

Cumulative COVID-19 513,415 9.8%

Hospitalizations 4,321 0.7-3.7% 0.3-8.3%

Mortality 103 0-0.3% 0.02%

Presenter
Presentation Notes
200,000 deaths is more than died in World War I.  200,000 is the population of Salt Lake City if every person living there died.  And 200,000 US deaths is equivalent to 666 jet crashes in the US alone. 
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All Ages Affected but not equally:
Minnesota COVID-19 Data
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PEDIATRIC TRANSMISSION
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Pediatric COVID-19 Transmission

Reference: Kaiser Family Foundation 2020

9.8%

2%

<0.5%
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Take home messages
• 12 kids in 2 child care centers +
• 12 more infections from them in community
• COVID less severe in kids than adults
• Kids can transmit to parents
• 8 month old transmitted to both parents
• 2 of 3 asymptomatics confirmed spread
• 1 adult hospitalized
• Mask in kids 2 and older
• Daycare worker household ill needs quarantine
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• Findings from a prospective household study with intensive daily observation for ≥7 consecutive days indicate that 
transmission of SARS-CoV-2 among 191 household members was frequent from either children or adults.

• Household transmission of SARS-CoV-2 from 101 index patients was common and occurs early after illness onset. 
• Persons should self-isolate immediately at the onset of COVID-like symptoms, at the time of testing as a result of a 

high risk exposure, or at time of a positive test result, whichever comes first. 
• Secondary infection rate of 53% (95% confidence interval [CI] = 46%–60%). Among fourteen households in which 

the index patient was aged <18 years, the secondary infection rate from index patients aged <12 years was 53% 
(95% CI = 31%–74%) and from index patients aged 12–17 years was 38% (95% CI = 23%–56%). 

• Approximately 75% of secondary infections were identified within 5 days of the index patient’s illness onset, and 
substantial transmission occurred whether the index patient was an adult or a child

• All household members, including the index case, should wear masks within shared spaces in the household



CLINICAL UPDATES
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Clinical Manifestations of COVID-19
Neurologic:  

Eyes: conjunctivitis

ENT: Hyposmia, dysgeusia, lymphadenopathy

Lungs: Cough, sob, pneumonia, ARDS

CV: Myocarditis, cardiomyopathy, vasculitis

GI: Diarrhea, nausea/vomiting, abdominal pain

Liver: Transaminitis

Heme: Thrombosis

Constitutional: Fever  systemic inflammation 

Skin: Rash

Mild

Moderate

Severe
Critical

Dong et al., Epidemiology of COVID-19 Among Children in China. Pediatrics. 2020; 145 (6)

Asymptomatic

90%

10%

Presenter
Presentation Notes
2135 pediatric COVID patients in China. 728 (34.1%) lab confirmed and 1407 (65.9%) suspected cases. 90% had asymptomatic, mild or moderate cases, median age was 7Dysgeusia, also known as parageusia, is a distortion of the sense of tasteabdominal pain, diarrhea, loss of sense of smellfever, runny nose and congestionmyocardial infarction with indigestionlots of kids with no fever, don't get married to fever, cough, pneumonianeurological - disorientationour advice: really understand your local public health information and how you can keep up with that. go to our website: state by county on MDH website (watch that), local public health - stay connected, know where to get tested (only 3 counties with no cases)good history, clinical, daycare provider, works in hospital, works in nursing home2/2-2/27 older kid in picu, cerebral palsy (duluth, intubated, unknown), ARDS, comes to children in our PICU, telemedicine visit with Dr. Miksell, brother with COVID, china travel, sibling fever + rsepiratory illness, both parents with mild fatigue adn night sweatsregents, adult alcoholic with fever worsening seizures 
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• Study Design:
• Retrospective review
• 315 children with COVID-19 and 1402 

diagnosed with Flu A/B 2019-2020
• Excluded asymptomatic COVID-19
• March 25 to May 15, 2020

• Clinical Characteristics:
• Similar rates of hospitalization (~ 20%), 

admission to ICU, use of mechanical 
ventilation

• < 1 year and > 15 years more commonly 
hospitalized in COVID-19

• Fever, diarrhea, vomiting, headache, body 
aches and chest pain found more often in 
hospitalized children with COVID-19

Clinical Features: COVID vs Influenza

Presenter
Presentation Notes
They'd like to know what the new study adds to what is already known, and how physicians are planning to distinguish the two infections in their young patients.This study adds to the growing body of literature on characteristics of hospitalized children with COVID-19, including how that compares with hospitalized children with influenza. Interestingly, they found no difference in hospitalization rates, ICU admission rate, and use of mechanical ventilator support between between children with COVID-19 and those with influenza. This is helpful, but not surprising. We already know that the majority of children with COVID-19 and influenza will do well at home but there will be a small percentage who will get sick enough to require hospitalization and even ICU care. This study does, however, contribute to our understanding of who is at greatest risk of requiring hospitalization--and there are some notable age differences between children with COVID-19 and those with influenza. In particular, the very young (< 1 year) and those 15 years were more likely to require hospitalization. The pattern is different in children requiring hospitalization for influenza where the youngest children tend to be the most vulnerable. �In terms of distinguishing the two viruses, clinicians will still have to use a combination of symptoms, exam and testing. This study tells us what symptoms were found more commonly in hospitalized children with COVID-19--fever, diarrhea, vomiting, headache, body aches and chest pain--but this data alone is not likely to change clinical decision making on the front lines. Physicians already know that viruses can present with a myriad of symptoms. We will continue to test for influenza and COVID-19 prior to hospitalizations and continue to make decisions about whether to hospitalize based on other clinical factors, such as dehydration, oxygen requirement, vital sign changes. �How has what we know about COVID-19 in children changed over the past few months?We have a lot more data to confirm that children make up the smallest percentage of COVID-19 cases, hospitalization and mortality both worldwide and in the US. This is good news for children and good news for pediatric providers. We also know more about the small subset of children who will get sick, require hospitalization and require ICU care: the very young, early and older adolescents, and perhaps those with obesity, asthma, prematurity and chronic lung disease tend to be at the highest risk for more severe COVID-19 disease and/or complications.�How can clinicians distinguish the infections, especially given the findings in the new paper?Clinicians will need to have a high index of suspicion for both infections. This is where public health strategies will be very important: ensuring all children get the flu vaccine, encouraging mask-wearing and hand hygiene, adequate testing to determine which virus is present and other mitigation measures if the prevalence of COVID-19 is increasing in the community.�What might happen in a dual infection?We don't yet have a lot of data to know what will happen for sure. One might surmise that most children with a dual infection will do fine but that a subset of higher risk children, either those with an underlying medical condition or in a certain age group, may be at higher risk of requiring hospitalization.�
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• Study Design:
• 38 sites
• Prospective and retrospective surveillance of 

patients with MIS-C
• Study period: March 15 to May 20, 2020
• Standard case definition of MIS-C

• Clinical Characteristics:
• Median age 8.3 years
• 27% had an underlying medical condition
• 80% required ICU admission and 1 in 5 

needed mechanical ventilation
• 70% fully recovered, 28% still in hospital
• 4 deaths

Figure 1. Statewide pooled percentages of positivity for SARS-
CoV-2 laboratory testing of respiratory specimens from person < 
21 years as compared with hospitalization dates for patients 
with MIS-C included from participating hospitals during study 
time period.

MIS-C in Children in the US
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Eyes: conjunctivitis

ENT: lymphadenopathy

Lungs: infiltrate, respiratory insufficiency 
and/or failure

Heart (80%): myocarditis, cardiomyopathy, 
vasculitis, hypotension, depressed function

GI (91%): abdominal pain, diarrhea, 
nausea/vomiting

Constitutional: Fever, systemic inflammation

Skin (72%) : rash 
mucocutaneous

Clinical Manifestations of MIS-C

CDC Case Definition:
• < 21 years old with fever
• Lab evidence of inflammation
• Illness requiring hospitalization
• > 2 organ involvement
• No other reasons for disease
• Positive COVID testing now or 

recently

Hematologic (76%): DVT or pulmonary 
embolism

Neurologic or Renal

Presenter
Presentation Notes
Mis-c appears to be a delayed, hyper-immune response to COVID-19. It has been well described in Europe and the US but interestingly surprising few cases from Asia.Children tend to present with symptoms of  early symptom of abdominal pain, vomiting and diarrhea, with persistent high-grade fever and commonly progression on to shock with cardiac involvement. High inflammatory markers, myocarditis, macularpapular rashes and non-suppurative conjunctivitis are common. Respiratory involvement is notably absent. Investigations are underway to ascertain a link and mechanism of disease. Most cases recover quickly, but there have been deaths reported.Consistent with adult literature, children from a Black, Asian and Minority Ethnic (BAME) background seem to be at higher risk of severe disease from acute COVID-19 infection, and are significantly overrepresented in case reports of PIMS-TS
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What is known
• Most COVID-19 patients mount IgG 

and IgM responses to the virus

• Many CoVID-19 patients mount 
neutralizing antibody responses

• Magnitude of antibody response 
correlates to disease severity

Immunity from COVID 19 Disease  
Natalie J. Thornburg, PhD  Respiratory virus immunology team lead  ACIP SARS-CoV-2 working group  June 24, 2020

What is not fully known 
• Are COVID-19 patients susceptible to 

reinfection?
• Are antibodies a correlate of immunity?
• If so, what quality (Isotype, antigenic 

region, neutralizing)?
• Is there a threshold of protection?
• How long will serum antibodies last?
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• SARS CO-V2 has had a very slow genetic drift to date
• Seems to be a highly stable genome
• Remarkably low genetic diversity makes it well suited for a vaccine
• Difference in glycoproteins is main thing to follow
• Mutation rate is one third of influenza

Genetically what do we know?
Dr. Eric Topol Managing Editor Medscape  Accessed on Twitter 9/23/2020



COVID VACCINE UPDATE
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Vaccine Approval & Distribution Plan
Framework for Equitable Allocation of COVID-19 Vaccine
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ACIP Meeting Presentation 10.30.20
Expect 50% efficacy vs placebo with CI lower bound >30%  
At least half of subjects followed up for at least 2 months  
Safety data in well over 3K recipients: 

reactogenicity, 
adverse events, 
at least some severe disease prevention 
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Understanding the virus for vaccine 
development
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Vaccine platforms & immune response 
Accessed 11/1/2020
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Phase I/II: Determining safety & dose
Published on September 2, 2020, at NEJM.org. DOI: 10.1056/NEJMoa2026920  Accessed 11.5.2020
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Phase III: Check efficacy in diverse subjects
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Representative Subjects important
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Enrollment transparency
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What about kids?

Current enrollment status
• BNT/Pfizer Phase III expanded to 16 

& 17 year olds in September
• Sinovac Phase I/II in China registered 

to enroll 522 kids age 3-17 years
• Sinovac Phase III in Brazil registered 

to enroll children, pregnant women 
and older adults >60 years
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VIRUS
 Inactivated  (polio & flu vaccine)

 Humoral immune response
 Antibody titers diminish with time
 Requires repeat doses

 Live, attenuated, weakened  (MMR)
 Mimics human immune response
 Both humoral and cellular 
 Few doses required for lasting protection

VIRAL VECTOR
 Replicating (weakened, Measles)

 Non-replicating (Adenovirus) new                                                                                                             
technology, non-licensed

 Viral Vector example (Ebola)
 Stimulates humoral and cellular immune response
 Single dose highly protective

PROTEIN BASED
 Protein Based

 Protein sub-unit  (flu, pertussis, Hep B)

 Virus-like particles  (HPV)

NUCLEIC ACID
 DNA spike gene
 mRNA encased lipid coat 

 Unlicensed, new technology
 Stimulates T and B cell immune response
 Multiple doses required
 Stability requires extreme cold
 Makes genetic material, not virus. 
 Safe but unproven

VACCINE PLATFORMS
Nature Materials.19, 810-812 23 July 2020. Next-generation vaccine platforms for COVID-19 Debby van Riel & Emmie de Wit.
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Weakened or Inactivated Vaccines

Presenter
Presentation Notes
More traditional form of vaccine manufacturing inactivated or killed vaccines back to Jonas Salk. Weakened vaccine is MMR. Takes much longer to manufacture
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Viral Vectored Vaccines

Presenter
Presentation Notes
Some vaccines use a virus that has been engineered to be harmless to ferry a gene from the coronavirus into cells. The gene codes for a distinctive part of the coronavirus, and the immune system learns to recognize it.  
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Vaccines using nucleic acid (DNA or RNA)

Presenter
Presentation Notes
The advantage speed for DNA or RNA vaccines as they can be designed and manufactured quickly.  Downside is they have never been approved for use outside of medical research and will require 2 doses.  
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Subunit Protein Particle Vaccines

Presenter
Presentation Notes
Some traditional vaccines use protein subunits.  Technologies vary on how the protein is delivered.  Novavax is using insect cells to deliver the protein. 
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Tiered Approach for Distribution
ACIP meeting 6.24.2020



Page 39© 2020

Vaccine Implementation Plan 
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ACIP Ethical Principles: Emergency COVID 
vaccine meeting 10.30.2020 CDC ACIP Meeting Minutes

• Maximize benefits and minimize harms

• Promote justice (fairness folded in)

• Mitigate health inequities

• Promote transparency
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How is this going so fast?
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• Safety is not the absence of risk it is the balance of risk.  Dr. Grace Lee
• Safety and efficacy are primary goals with full commitment for no short cuts
• Expect safety signals like the transverse myelitis—explore, background incidence, etc

• V-SAFE program Vaccine Safety Assessment for Essential Workers
• Smart Phone app active surveillance daily sx check in
• Numerator for incidences of site pain, adverse events
• VAERS will be active, electronic surveillance as usual 

• Hospitals will track weekly doses to NHSN for denominator

Vaccine Safety  ACIP Meeting 9.22.2020
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V-Safe CDC program
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Vaccinate with Confidence CDC plan
https://www.hhs.gov/sites/default/files/strategy-for-distributing-covid-19-vaccine.pdf
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• VAERS
• CISA
• Vaccine Safety Datalink
• Manufacturer Post-license monitoring 

Phase 4: Ongoing Safety Marketing as always
https://jamanetwork.com Accessed 10.19.2020 JAMA Published online October 16, 2020

https://jamanetwork.com/
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Resources
 Clinicaltrials.gov  for vaccine research update
 cdc.gov/acip for latest slides, audio, upcoming agendas
 Coronaviruspreventionnetwork.org  for trials enrollment

https://www.childrensmn.org/for-health-
professionals/talking-pediatrics-podcast/

• Clinical practice guidelines
• COVID-19 updates
• Health equity 
• AND MORE

https://www.childrensmn.org/for-health-professionals/talking-pediatrics-podcast/
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Questions?



THANK YOU
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Pfizer/BioNTech
mRNA

Moderna
mRNA

Astra-Zeneca
Adeno V

J&J
Adeno V

Novavax

Sample Size 30,000 30,000 30,000 60,000

Vaccine Arm 
Participants 

15,000 15,000 20,000 30,000

Severity Primary 
endpoint
All include mild infxn, diff criteria 

+ ++ ++ ++1/2

Efficacy target 60% 60% 50% 60%

# of doses 2 2 2 1

Freezing Required? Yes Yes Yes No
Lower 95% CI 
efficacy

30% 30% 30% 30%

Events at Completion 
N =

164 151 150 154

Interim Analyses N = 4 2 1 NA

Events at 1st Interim 
Analysis N =

37 53 75 NA

@EricTopol Scripps.edu/
translational
content accessed 9/22/2020 
Five Phase III vaccine trial summary                          
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