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Disclaimers

1. We have no conflicts of interest, financial or otherwise, related to this talk

2. We are not infectious disease physicians…we are not epidemiologists

…better, we’re ED docs.  We’ll just wing it!!!



Outline

• Epidemiology of COVID in kids

• Transmissibility of COVID in kids

• Acute Infection
• What are the symptoms and how bad is it in kids?
• Testing and its implications
• Collateral COVID concerns

• Multisystem Inflammatory Syndrome in Children
• What is this? How’s it different than acute infection and how do I spot it?



Cumulative COVID-19 
Child Cases 8.6.2020

• 380,174 total child COVID-19 cases

• Seven states with 15,000+ cumulative child 
cases

• Oregon 2,887 child cases 

• Half of states reported 5,000+ child cases

Analysis by American Academy of Pediatrics and Children’s Hospital Association



Percent of Cumulative COVID-19 
Cases that were Children 8.6.2020

• Children represented 
9.1% of all available cases 
in United States

• 14.5% of pediatric cases 
were children in Oregon 



Cumulative COVID-19 cases 
per 100,000 children 8.6.2020

• US rate: 501 child COVID-19 cases 
per 100,000 children 

• Oregon:  299 cases per 100,000 
children 



School re-opening?

Kristine B. Rabii, MSc., CIC



Transmissibility



• Random Sampling: 
• Zero cases in < 10 year-old children

• High Risk Sample: 
• Case rate for children were half those in 

adults (7% vs 14%)



• Antibody prevalence in community from April 27th – May 11th

• 3.1% of children < 10 years of age vs 5% overall 

Lancet, July 6, 2020



Children generally get COVID from Adults



Acute COVID-19 Infection in Children

Acute Infections

MISC

= 380,174 



Who was getting infected and how bad was 
it?



N Parri et al. N Engl J Med 2020;383:187-190.

What Symptoms are Patients Presenting With and Can that Severity be 
Accurate?



Best so far

• N = 7480 kids from 62 studies, 3 reviews

• Age = 7.6 years

• Italian 3293 (44.1%), USA 2572 (34.4%), Chinese 
1358 (18.2%)

• 15.1% asymptomatic, 82.1% mild or moderate 
illness. 2% severe, 0.6% critically ill, 0.08% (6 pts) 
died

• Most common symptoms:
• Fever (51.6%)
• Cough (47.3%)
• Sore throat (17.9%)
• Runny nose (7.7%)
• Dyspnea (7.7%)
• Diarrhea (9.7%)
• Vomiting (7.2%)
• Fatigue (10.6%)



Laboratory and Radiographic Findings



What about little babies???
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HOSPITALIZATION RATES BY AGE

Age Group Cumulative Rate per 
100,000 population

Overall 137.6

0-4 years 12.9

5-17 years 7.0

18-49 years 91.3

50-64 years 207.4

65+ years 378.8



Oregon

• Child population: 965,480

• Cases: 2,887

• Cumulative Total Cases: 19,979

• Percent Children of Total Cases: 14.5%

• Child hospitalizations: 41

• Total Hospitalizations: 1,726

• % children of total hospitalizations: 
2.4%

• % of children hospitalized: 1.4% Cumulative Number of Child COVID-19 Cases by State: 8/6/20



Physiological 
advantages of 
children against 
COVID-19?

Cristiani et al., European Respiratory Journal 2020





Who should be 
tested? 

• Current CDC recommendations for testing people 
who:

• Have signs or symptoms of COVID-19

• Have no symptoms but recently had contact 
with someone known or suspected to have 
COVID-19

• Have no symptoms and no known contact with 
someone known or suspected to have COVID-
19 but still may be tested for early 
identification in special settings

• Have had confirmed COVID-19 but no longer 
have symptoms

• May be tested by public health officials to track 
spread of the virus that causes COVID-19



How do we 
test for 
COVID, and 
how good 
are these?



Implications for 
practice and 
policy?

• A positive RT-PCR test for covid-19 test 
has more weight than a negative test 
because of the test’s high specificity 
but moderate sensitivity

• A single negative covid-19 test should 
not be used as a rule-out in patients 
with strongly suggestive symptoms

• Clinicians should share information 
with patients about the accuracy of 
covid-19 tests



Discussing 
Covid-19 
testing to 
families

• No test is 100% accurate

• If your swab test comes back 
positive for covid-19 then we can be 
very confident that you do have 
covid-19

• However, people with covid-19 can 
be missed by these swab tests. If you 
have strong symptoms of covid-19, it 
is safest to self-isolate, even if the 
swab test does not show covid-19



COVID 
Collateral 
Concerns

• Be alert for non-accidental trauma

• Increased anxiety and depression

• Delayed presentation for care

• Decline in vaccination rates





Oregon Monthly Vaccinations

2020

20192018

~ 25% decrease in vaccinations 
compared with 2019



Last and actually least (numerically anyway…)
Multisystem Inflammatory Syndrome in Children

Acute Infections

MISC

= 380,174 

= ??? 



Initial identification

• In mid-April 2020, 8 patients with severe 
inflammatory syndrome with features similar to
atypical Kawasaki disease, Kawasaki disease 
shock syndrome, or toxic shock syndrome

• Fever, rash, conjunctivitis, peripheral edema, 
extremity pain, GI symptoms. Only 1 had 
respiratory symptoms

• All progressed to warm shock requiring volume 
and vasoactives

• Elevated inflammatory markers

• 7/8 with significant cardiac involvement

• 1 died due to arrythmia with refractory shock, 
CVA



Best So Far



Case definition

• Age < 21 years

• fever > 38 or report of subjective fever lasting >24 hours

• Laboratory e/o inflammation

• Serious illness leading to hospitalization

• Multisystem organ involvement (at least 2)

• Lab confirmed SARS-COV2 infection (positive PCR or ab test) or 
epidemiological link to person with COVID-19 (preceding 4 weeks)

• No alternative plausible diagnosis



The Patients

• N = 186 patients

• Median age 8.3 (3.3-12.5)

• Race and ethnic group = 19% white, 25% black, 31% 
Hispanic or Latino, 5% other, 22% unknown

• 73% previously healthy

• 29% obese

• 70% PCR or serology positive

• 71% 4 or more system involvement

• 80% required ICU, 4% required ECMO

• 2% (4 patients) died



Organ System Involvement



Cardiovascular Involvement



Kawasaki disease by 
another name?

• 60% of patients would NOT have met criteria for 
complete or incomplete

• Kids with KD-like features more likely to be under 5

Kawasaki’s 
disease

MIS-C

Average age 
(yrs.)

3.4 8.3

CV shock 
requiring 
vasoactives?

~5% ~50% (most 
older kids)

CA aneurysms 25% 8%



Follow the data!



Who were these kids?



How’d they 
present?

Signs and Symptoms

Abdominal pain 61.9%

Vomiting 61.8%

Skin rash 55.3%

Diarrhea 53.2%

Hypotension 49.5%

Conjunctival injection 48.4%

Organ System Involvement

Gastrointestinal 90.9%

Cardiovascular 86.5%

Derm/mucocutaneous 70.9%

Complications

Cardiac dysfunction 40.6%

Shock 35.4%

Myocarditis 22.8%

Coronary artery change 18.6%

Acute kidney injury 18.4%

Outcomes

Required ICU 63.9%

Died 1.8%



Are these really the same thing?

• Class 1: 

• 203 (35.6%) patients consistent with previous MISC description, including shock, cardiac 
dysfunction, abdominal pain, and markedly elevated inflammatory markers. 98% had positive 
SARS-COV-2 serology

• Class 2: 

• 169 (29.6%) with cough, SOB, PNA, ARDS-acute COVID or acute COVID + MISC combo?. 84% 
with PCR positive

• Class 3: 

• 198 (34.7%) median age 6 (youngest), more likely to have rash or mucocutaneous lesions, 
higher prevalence of coronary art aneurysms or dilatations than class 2 but not class 1. 63.1 
serology only, 33.8 with both serology and PCR



What does this mean?

Class 1 = ‘Typical 
MIS-C’

Class 3= 
Kawasaki’s 
disease-like 
illness (+/-

attributable to 
COVID)

Class 2= Acute 
COVID +/- early 

MIS-C



Last and actually least (numerically anyway…)
Multisystem Inflammatory Syndrome in Children

Acute Infections

MISC

= 380,174 

= 570

= 0.15% 
or 1 in 670 acute 
infections



Q: What do 
we do in the 
meantime?

A: Screen!



One 
Institutional 
Approach



Summary

• Transmission

• Young children have not driven the household transmission of COVID-19 and seldom led 
to outbreaks

• Testing

• Positive tests for covid-19 are clinically useful, negative tests need to be interpreted 
with caution

• Don’t forget general pediatric concerns!

• Acute infection

• Characterized by fever, cough, URI, GI symptoms

• Large majority is asymptomatic, mild, or moderate, and hospitalization is rare

• MISC

• Fever, GI symptoms, rash, conjunctival injection predominate

• Hypotension in almost 50% of patients with major cardiac morbidity

• Possibly 3 phenotypes but jury is out

• It’s rare 



Thank you!

Questions?

Pediatric Readiness Program

www.pedsreadyprogram.org


