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Objectives:

1. Understand the incidence of pediatric COVID-19 compared to that of
adults

2. Acknowledge the knowledge gaps that exist in the management of
pediatric COVID-19

3. ldentify MIS-C and the challenges with its diagnosis



COVID-19 incidence in adolescents and children

What we know

] FIGURE 2. Cumulative COVID-19-associated hospitalization rates*
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*As of 12/12/20 in the United States

Kim L, Whitaker M, O’Halloran A, Kambhampati A, et al. Hospitalized Rates and Characteristics of Children Aged < 18 Years Hospitalized with Laboratory Confirmed COVID-19. MMWR 2020 Aug 14;69(32):1081-1088.



COVID-19 incidence in adolescents and children

What we don’t know

* Why lower incidence than adults?

Table 2: Estimated rates of influenza-associated disease outcomes, per 100,000, by
age group — United States, 2019-2020 influenza season

lliness rate Medical visit rate Hospitalization rate  Mortality rate ® CO nt ra ry to i nfl u e n Za a n d Ot h e r

gf;up Estimate 95% Ul Estimate 95% UI Estimate 95% UI Estimate 95% Ul res pi rato r‘y Vi ru Ses
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Estimated Influenza llinesses, Medical visits, Hospitalizations, and Deaths in the United States — 2019 -2020 Influenza Season: CDC https://www.cdc.gov/flu/about/burden/2019-2020.html#table2; Accessed 2/25/2021
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COVID-19 transmission in adolescents and children
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* Transmission in presymptomatic children
may be less common than adults

* Infected children shed SARS-CoV-2 virus
with nasopharyngeal viral loads
ccc)|m|parable to or higher than those in
adults
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Baggio S, L'Huillier A, Yerly S, Bellon M, et al. SARS-CoV-2 viral load in the upper respiratory tract of children and adults with early acute COVID-19. Children (0-11)  Adolescents (12-19) Young adults (20-45) Older adults (46+)

Clin Infect Dis. 2020 Aug 6;ciaal157.doi:10.1093/cid/ciaall57 Age categories



COVID-19 transmission in adolescents and children

What we think we know:

TABLE 2. Rates of secondary laboratory-confirmed SARS-CoV-2 * Masks and physical distancing account for
infections among household members enrolled in a prospective difference in school versus home
study of SARS-CoV-2 household transmission — Tennessee and transmission
Wisconsin, April-September 2020
Laboratory-confirmed Secondary
SARS-CoV-2 infections/ infection rate
Characteristic Household members at risk % (95% CI)*
All household members 102/191 53 (46-60) What we don’t know:
Nasal swab-positive tests only 89/191 47 (40-54) . |s transmission from Children more
RT-PCR-negative at enrollment 48/137 35 (28-43) dependent on Symptomatic than
Index patient age group, yrs . .
b o7 53 31-74) asymptomatic infection?
12-17 11/29 38 (23-56)
18-49 64/116 55 (46-64)
250 18/29 62 (44-77) * Lack expiratory force required to project

viral droplets far distances?

* (certainly not the case for influenza or
other respiratory viral infections)

Grijalva C, Rolfes M, Zhu Y, McLean H, et al. Transmission of SARS-COV-2 Infections in Households — Tennessee and Wisconsin, April — September 2020. MMWR Nov 6, 2020 Vol. 69 No 44.



Acute COVID manifestations of adolescents and

children

What we know

* Symptoms of COVID-19 are similar in children and adults
but more mild

* 0-9: fever 63%; loss of taste or smell <1%; Gl: 31%
e 10-19: fever 60%; loss of tase or smell < 10%; Gl:
32%

* Adults: fever 43%; loss of tase or smell < 10%; Gl:
31%

* Dermatologic symptoms are likely more common in
children

* A minority of children require hospitalization

* <3 months —92% of infants hospitalized; 21% ICUs,
3% mechanical ventilation; no deaths were
reported

* 0-17:178 deaths™ (<0.1% of total); most children have 1
or more underlying condition (chronic pulmonary
disease, obesity, neurologic/developmental conditions,
CV conditions)

*As of 12/12/20 in the United States



Acute COVID manifestations of adolescents and
children

What we don’t know

e Why are there differences?
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e Healthier blood vessels in children than adults and less risk of
thromboembolism?

Different expression of ACE-2 receptor of respiratory tract?

Yonker L, Neilan A, Bartsch Y, Patel A, et al. Pediatric Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2): Clinical Presentation, Infectivity, and Immune Responses. J Pediatr. 2020 Dec; 227:45-52.



Management of COVID-19 in adolescents and
children

What we know What we don’t know
* Mainly supportive * Impact of remdesivir?
 Remdesivir — unproven benefits * Impact of steroids?

but is used for severe disease

e 3.5k d
5 andub * Appropriate dosing and impact of

. . . monoclonal antibodies < 12 years?
e Steroids: Trials in children are y

ongoing and benefits/risks are
uncertain * Vaccination?

* Doses? Frequency? Risks? Benefits?

o Transmission?
e Bamlanivimab — other

monoclonals >12 years and up



Post-infectious: Multisystem inflammatory
syndrome in children: MIS-C

Cases by Race & Ethnicity

What we know
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* Name says it all

e Age <21 presenting w/ fever and
clinical/laboratory evidence of inflammation
and multisystem (> 2 systems) involvement

e Positive for current or recent SARS-CoV-2
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Health Department-Reported Cases of Multisystem Inflammatory Syndrome in Children (MIS-C) in the United States: CDC https://www.cdc.gov/mis-c/cases/index.html Accessed 2/25/2021 *As of 2/8/21 in the United States



https://www.cdc.gov/mis-c/cases/index.html

Post-infectious: Multisystem inflammatory
syndrome in children: MIS-C

What we know

e Spectrum of MIS-C

* End organ damage, cardiac compromise,
coronary artery dilation/aneurysms, and
death

* Treatment: Decrease amount of
inflammation (intravenous immune
globulin + steroids + aspirin)

*As of 2/8/21 in the United States

Spectrum of MIS-C

MIS-C w/o
overlap

MIS-C w/ severe
acute COVID
overlap

MIS-C w/ KD
overlap

More cardiac + Gl
involvement,
+serology

More respiratory
involvement;
negative serology

Younger cohorts;
more rash, less
shock




Post-infectious: Multisystem inflammatory
syndrome in children: MIS-C

What we don’t know
 Why? What is the pathophysiology?

« Who? Defying higher risk characteristics Spectrum of MIS-C
* Pathogen specific? Host specific? MIS-C w/
- severe
MIS-C w/o cute COVID MIS-C w/ KD
* How to distinguish? overlap overlap overlap
* MIS-C vs. Acute COVID vs. KD
e MIS-C vs other
More cardiac + Gl More respiratory Younger cohorts;
« Management: IVIG + steroids? Biologics? involvement, involvement; more rash, less
+serology negative serology shock

What happens next?
* Long term complications of MIS-C?

* Measles — subacute sclerosing
panencephalitis (7-10 years later)

Different treatments for different groups?



Non-COVID impacts of Pediatric COVID

A Streptococcal Pharyngitis
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McBride JA, Eickhoff J, Wald ER. Impact of COVID-19 Quarantine and School Cancelation on Other Common Infectious Diseases. Pediatr Infect Dis J. 2020 Oct 6. PMID: 33031142
Santoli J, Lindley M, DeSilva M, Kharbanda E. Effects of COVID-19 Pandemic on Routine Pediatric Vaccine Ordering and Administration — United States, 2020 MMWR May 15, 2020; 69(19);591-593.



Non-COVID impacts of Pediatric COVID

What we don’t know

* Long term impact?

oy

2019 m 2020

* Vaccine preventable
ilInesses

e Future viral infections
e Education

* Obesity

* Mental health

Attempts (/)
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Positive for Recent Suicide

Hill R, Rufino K, Kurian S, Saxena J, et al. Suicide Ideation and Attempts in a Pediatric Emergency Department Before and During COVID-19. Pediatrics. 2020 Dec 16;e2020029280



In summary

* There is a lot we have learned about COVID-19
this last year — but more questions remain

* This is especially true for pediatric and adolescent
disease

Hill R, Rufino K, Kurian S, Saxena J, et al. Suicide Ideation and Attempts in a Pediatric Emergency Department Before and During COVID-19. Pediatrics. 2020 Dec 16;e2020029280
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