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Poll: Do you have experience
treating pediatric COVID-19 cases?
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Poll: How many pediatric cases
have you worked with?
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Poll: Have you been asked to
serve as an expert in local
decisions about reopening
schools?
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Continuing Medical Education (CME) Offered

Learning Objectives:

¢ Summarize the epidemiology of COVID-19 in children

« Explain to patients the latest evidence on COVID-19 transmission and children
* Recognize the signs and symptoms of COVID-19 MIS-C in children

+ Diagnose and treat inflammatory complications of COVID-19 in adults and
children, including MIS-C
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The Recent Epidemiology of COVID-19 in Children
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@ COVID-19 Dashboard by the Center for Systems Science and Engineering (CSSE) at Johns Hopkins University (JHU)
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COVI D '1 9 Cases a n d d eat hS, New reported cases by day in the United States
United States, 2020 e

. 00 e 4727 879 cases
+ Cases appear to be plateauing, +45 368 on 3 August

recent surge greatest among states T,
that were first to reopen

* In 16 states, cases have increased
in the last 14 days

* Cases declining in 9 states and
New reported deaths by day in the United States
usvi New

155 814 deaths
+540 on 3 August

Many deaths
from unspecified
d

* Surges have moved from the
Southeast to the Upper Midwest

* U.S. is now averaging more than
60,000 cases and 1,000 deaths per

7-day,
average

day
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COVID-19 cases and deaths, United States, 2020
» Cases appear to be plateauing, recent nNew reported cases by day in the United States
surge greatest among states that were i -
first to reopen
* |n 16 states, cases have increased in wersge
the last 14 days
» Cases declining in 9 states and
usvi
» Surges have moved from the New reported deaths by day in the United States
Southeast to the Upper Midwest denina—
* U.S.is now averaging more than
60,000 cases and 1,000 deaths per day 'm"“Mﬂ‘"ﬁE::ﬂ‘:%_
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Average daily cases per 100,000 people in the past week
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COVID-19 cases by age group, United States, 2020
TABLE 1. Reported laboratory-confirmed COVID-19 cases and estimated cumulative incidence,* by sex' and age group — United States,
January 22-May 30, 2020

Males Females Total

Cumulative Cumulative Cumulative
Age group (yrs) No. (%) incidence* No. (%) incidence* No. (%) incidence*
0-9 10,743 (1.7) 525 9,715(1.4) 49.7 20,458(1.5) 51.1
30-39 108,319 (16.8) 4928 106,530 (15.8) 490.5 214,849 (16.3) 491.6
40-49 109,745 (17.0) 547.0 109,394 (16.2) 536.2 219,139 (16.6) 5416
50-59 119,152 (18.4) 568.8 116,622 (17.3) 533.0 235,774 (17.9) 5505
60-69 93,596 (14.5) 526.9 85,411 (12.7) 4346 179,007 (13.6) 478.4
70-79 53,194 (8.2) 513.7 52,058 (7.7) 422.7 105,252 (8.0) 464.2

=80 41,394 (6.4) 8420 72,901 (10.8) 940.0 114,295 (8.7) 902.0
All ages 646,358 (100.0) 401.1 674,130 (100.0) 406.0 1,320,488 (100.0) 403.6
Abbreviation: COVID-19 = coronavirus disease 2019.

* Per 100,000 population.
*The analytic dataset excludes cases reported through case surveillance that were missing information on sex (n = 19,918) or age (n = 2,379).
aléll-)lr&?lmk e CAPA © Copyright 2020 by California Medical Association 18
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COVID-19 cases and deaths, California, 2020

STATE

New cases by day Deaths by day
12,000

TOPS NY. 526,982 cases z: 708 deaths
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California’s rise is
partly because of its

: But California is:
population, but also ) i i
bocame memy wject » 3"in total cases in last week (after Texas and Florida)

masks and distancing.

» 15™in cases per capita in the last week
R.=0.970on4Aug

22" in total cases per capita
» 28%in total deaths per capita
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Rece nt SARS' COV'Z New cases in the past two weeks

per 100,000 people

transmission in California

[ 6.3 39.7 250+

-

 Latino low-income, densely housed,

essential workers and their families
e Urban and rural
« Primarily Central American but

also from Mexico

» Social gatherings, unwillingness to

wear masks

* Institutional settings

* Prisons, nursing homes, factories
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COVID-19 cases, Bay Area, 2020

County Total Total New cases Weekly change
deaths cases curve innewcases Ry 1,000

198 -16% 56 978 cases
1.04 +729 on 4 August

Alameda 192 11,909

@
©
S

~150 % 1.08

Santa Clara 192 11,030

fh

2
Contra Costa 131 8,176 N/J%” veoo -4z 1.11 . 7<day average

— | I I [ I I I I

i March 1 March 21 April 10 April30 May20 June9 June29 July19
i 61 6,985 i ‘ 173 oew 1,10

o2
San Mateo 120 5.744 f a0 aw 1.02 2

0.77 860 deaths
Marin 75 5,140 50 v 45 .
il 15 | +13 on 4 August ‘

83 |
Solana 38 3,806 J ‘ vgs -6 0.99 ‘ I

71 |
Sonoma 22 3,208 J a1 2 1.18
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Napa 9 9280 f ~63 +47% 107
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Attack rate at San Quentin SP = 67.4%

CALIFORNIA N
MEDICAL PARTNERSHIP CAPA
ASSOCIATION WITH )

(Calfonis Health & Human Serices Agency

8/11/2020

21

A L
Huntingtog Beach, Calif,

Source: New York Tinés, , 0wt
=1 ﬂ

( LPHS CALIFORNIA ™
MEDICAL PARTNERSHIP
o T i S il ASSOCIATION wiTH

22

11



INSTITUTION:

CDCR PATIENTS: COVID-19 BY INSTITUTION A tate Prison San Quentin v
CONFIRMED CASES: Cumulative Count

NLE.:VS ITI\I ACTIVE RESOLVED CURRENT POPULATION PATIENTS TESTED IN e e
TESTED IN LAST 14 DAYS
14 DAYS CUSTODY RELEASED LAST 14 DAYS

93 168 23 1,965 3,288 1,028 31%

ACTIVE CASES IN CUSTODY PATIENTS TESTED BY DAY
Herd immunity = (R.-1)/R.
500

1000

0 ]

Apr 2020 May 2020 Jun 2020 Jul 2020 Aug 2020 Apr 2020 May 2020 Jun 2020 Jul 2020 Aug 2020

*Patients who resolved, died, or released before they resolved are not included in graph above. *Released or transfered patients are in the 'Tested By Day’ graph but not included in the 'Last 14 Days’

Active case count by date may be delayed 2-3 days while awaiting test results. count if no longer at the selected institution. Counts may be delayed 2-3 days while awaiting results.
CONFIRMED CASES : Rate Comparison TESTING: Rate Comparison

Cumulative Per 1,000 People Cumulative Per 1,000 People

Institution: SQ CDCR California United States W
671.8 79.9 13.0 14.2 919.7 582.4 203.4 172.0

Data Last Updated: Aug 4 2020 9:46AM
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COVID-19 cases by age and race/ethnicity,
L o
California, 2020
Percentage of cases by age Percentage of population vs. cases
0-4 Age: Cases Deaths
5-17
18-34
35-49 Latino [
50-59
60-64 white [N
65-69
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75-79
80+ B!ack.
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Why are children less likely to get infected and
to transmit compared to adults?

« Measured ACE-2 gene expression in
s nasal epithelium samples of 305

Figure. Nasal Gene Expression of ACE2 in Different Age Groups

3.50

- g participants 4 to 60 years old with
5 —— } + and without asthma
e f « Compared to children <10 years old,

= ACE-2 expression significantly

m higher in older children (10-17 years
old), young adults (18-24 years old)
and adults =25 years old
(independent of sex and asthma)

ACE2 expression, log, counts per million

<10 10-17 18-24 225
(n=45) (n=185) (n=46) (n=29)

Age, y

Data are means (data points) and 95% confidence intervals (error bars) for
angiotensin-converting enzyme 2 (ACE2) gene expression in younger children
(aged <10 years), older children (aged 10-17 years), young adults (aged 18-24
years), and adults (aged =25 years). Gene counts are shown as logarithmic
(log,) counts per million. P values are from linear regression modeling in which
ACE2 gene expression in log, counts per million was the dependent variable and
age group was the independent variable.

Bunyavanich S, Do A, Vicencio A. Nasal gene expression of angiotensin-converting
enzyme 2 in child and adults. JAMA 2020 May 20 [Epub ahead of print].

25
COVID-19 prevalence in children, Iceland
* Two samples %

» High-risk - symptoms, contact with

diagnosed patient, foreign travel 0%
+ Community-based 4
» Nasopharyngeal and oropharyngeal 8
swabs tested by RT-PCR for viral RNA §
8
Age group | High-risk | Community [
0-9 6.7% 0%
10-19 13.7% 0.8% - ——————
All 13.3% 0.8% o

Figure 55 The fraction of individuals that tested positive before age 20 in the targeted testing
stratified by age and sex. The results for males are shown in blue and females in red. Vertical

* Suggests little transmission among
young children (different from
influenza A)
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bars indicate 95% confidence intervals. The solid curves indicate logistic regression fits of a
model with a sex effect and an age effect. The dashed lines indicate 95% confidence
intervals for the male and female logistic regression fits. The age odds ratio is 1.08 per year
(95% Cl: 1.05-1.12) and the male sex odds ratio is 1.45 (95% Cl: 1.04-2.0).
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From whom and to
whom do children
spread infection?

» Qiu (Lancet Infect Dis 2020) studied
36 children <16 years old in Zhejiang
Province, China

= 24 (67%) had been exposed by a
family member, 4 (11%) had been
exposed in “epidemic areas” and 8
(22%) had been exposed in both

» Up to 32 (89%) had been exposed by
a family member

Infected contacts according to the age of the source patient =

Number of contacts

o - 0 el W D
00 512 1318 19-29 30-39 40-a9 50.59 60-69 7079 >280

8 Infected contacts Non-infected contacts

Infected contacts according to the age of the source patient =

% infected contacts
15

o S92 1398 1929 3039 G009 5059 6069 1079 =80
Ages

Rejksinstituut voor Voksgezondheid en milieu. Children and COVID-19.
https//aww.rivm.nl/en/novel-coronavirus-covid-19/children-and-covid-19
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COVID-19 transmission in households and schools?
Children are unlikely to have been the primary source of household SARS-CoV-2
« In Asia, Zhu (medRxiv 2020) found 31 early (Jan-Feb) Infections
household clusters/infections; only 3 (9.7%) were had ‘x‘ansllm.n Zhu', Conor J. l?ioxnam:. Katina D. Hl]llme". st:le F; Sl_urlair].‘zheln \\'Ie| Marcus
o Tong', Lauren E. Steele’, Ellesandra C. Noye', Jiahai Lu’, Keng Yih Chew’, Janessa
pediatric index case Pickering’, Charles Gilks™, Asha C. Bowen® & Kirsty R Short"*"
* Incontrast to influenza, where 30 (54%) of 56 had
pediatric index case
+ However, schools closed (Lunar New Year) during 5 60 February 14:
exponential phase of SARS-CoV-2 transmission A E School closure
@ so for holidays
g
* In France, retrospective 40% seropositivity amongst 15-17 § March 1st:
year olds where school closed 2-3 weeks after first cases. g Lockdown in
8w Oise
11% of household contacts were seropositive suggesting ] E ;
d amongst high school students first (Fontanet, gEY March17:  DMmorsympoms
sprea Y :
P ) 9 9 ' 3 £ Lockdownin  @Major symptoms
medRxiv, 2020) PR France mHospitalisation
ﬁ P!
* However, in France one PCR+ symptomatic pediatric case k " l
5
with 112 school contacts, no subsequent transmission £
5
(Danis, Clin Infect Dis 2020) =
i 2 3 4 5 6 7 8 9 10 1 12 13
* In Australia, 18 primary and high school cases (9 students, 9 Epidemic week of symptom onset
teachers) found 2 subsequent cases in students amongst Fontanet A, Tondeur L, Madec Y, et al. Cluster of COVID-19 in
863 close contacts (NCIRS, 2020) northern France: a retrospective closed cohc}r} study. medRxiv
2020 Apr 23, 83/242 (34%) students PCR positive
e © Copyright 2020 by California Medical Association 28
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Estimated infected people
arriving in the first week

29

S e ]

: . 'S - . asd 3 ;
A family wearing masks in San Francisco on November 21,1918. San Francisco History A family with their masks off in San Francisco on November 21,1918, San Francisco
Center, San Francisco Public Library History Center, San Francisco Public Library
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Key Points
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We are in a second wave of COVID-19 in
the United States

In California, urban and rural LatinX
populations are the most heavily
infected

There are disproportionately fewer
children and adolescents with reported
cases of COVID-19 and lower prevalence
of SARS-CoV-2 infections

Children may be less likely to become
infected and less likely to transmit

Elementary school outbreak not yet
seen

© Copyright 2020 by California Medical Association
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Naomi Bardach, M.D., M.A.S.

Associate Professor of
Pediatrics and Policy in the
Department of Pediatrics and
the Philip R. Lee Institute for
Health Policy Studies

University of California, San

Francisco
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COVID-19 Transmission in Children

Dr. Naomi Bardach, M.D. M.A.S.

Associate Professor, Pediatrics & Health Policy

University of California, San Francisco

August 11,2020
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Disclosures and Acknowledgments

| am a pediatrician and a parent.
| am presenting this data as a doctor and a policy researcher.

Our understanding of this disease is rapidly evolving. What | tell you today may be different
tomorrow based on emerging research.

This is a team sport. Many thought partners and collaborators.
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* Explain the latest evidence on COVID-19 transmission and children
» Framework for interpreting new evidence or news media relevant to school re-opening
decisions
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School Re-opening Considerations

The COVID-19 pandemic has caused economic devastation and financial instability across all
communities

« Limited illness burden in children, but families with children bear a large brunt of the economic
devastation, mediated through school closures

* Resulted in the loss of education for all in Spring

» Starkly deepening existing disparities for low SES students
» Increased anxiety and depression for students and adults
» Extensive unemployment and job loss

* Entrenching gender inequities and pay gap as women shoulder the home schooling or childcare
burden

« Signs of increased child abuse, domestic and intimate partner violence (and data from prior recessions
have shown this)

CWS CALIFORNIA ‘ e CAPA © Copyright 2020 by California Medical Association 37
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The COVID School Transmission Intellectual and Emotional
Journey

» Stage 1: Children are the viral
vectors. Having schools be
open would be a terrible idea.

« Stage 2: We should definitely

re-open schools.

» Stage 3: This is going to be

hard—need to be safe and
partner with teachers and

schools.

© Copyright 2020 by California Medical Association 38
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The COVID School Transmission Intellectual and
Emotional Journey

* Stage 4: Surge. Schools cannot re-open when there is a high community prevalence.
Teachers are extremely worried. There will be cases in schools, no matter what age and
what the transmission patterns are. Families are also feeling worried, but also desperate

» Lots of news articles every day, with new science and new outbreaks getting reported.

« An emotional roller-coaster.

* Goal: What do we know from before and how to incorporate what we learn today. Steady

the ship.

C%S aléli-’lrg‘:?lNIA ‘ e © Copyright 2020 by California Medical Association 39
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* What is good for teachers, is
good for students, is good for

families

* School re-opening goals:
Equitable AND Safe

C‘[’PHS CALIFORNIA ‘ e © Copyright 2020 by California Medical Association 40
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We know more than we did in March

CI’PHS CALIFORNIA ‘ PR CAPA \/_l) Presentation Title 41
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What do we know to inform us thus far?

* Summary of data on COVID in children and transmission

* Not comprehensive, highlights themes and a few key articles and

reports
CLPHS ALIFORNIA ‘ . cApA \/_1) © Copyright 2020 by California Medical Association 42
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Why do they get it so infrequently
Why do they have less severe disease?

+ ACE2 receptors are the entryway for COVID

» ACE2 receptor nasal gene expression greater in adults. Expression is lowest in 4-9 year olds. Higher in

10-17 year olds than younger age group, though still lower than adults.

+ Implications: No door, no/limited disease

* Note: Not clear if there is an uptick during or after middle school (10-13 age group)

* Practical considerations:
» Smaller lung volume—>smaller cloud of viral particles
* Less severe disease~>less coughing- less spread
» Children are shorter than adults>gravity pulls respiratory droplets down. Aerosolized particle

movements?

C‘P‘[—HS CALFORNIA ‘ ST, CAPA © Copyright 2020 by California Medical Association 43
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But aren’t children super spreaders? Are they equally infectious
or more infectious than adults?
» Drosten et al. “Analysis of SARS-CoV-2 Viral Load by Patient Age”. April, June pre-prints
» Heald-Sargent et al. JAMA Peds July 2020. Age-related differences in viral load in patients with mild or
moderate disease. Higher viral loads in children <5 compared to 5-17 and 18-65. Only tested
symptomatic children, which may explain why they had higher viral loads.
» Implications: Limited information on ;
school transmission. Symptomatic 3 " :,
pre-schoolers may have higher viral g : _;' %ﬁ_
‘ = i i
loads—>follow symptom screening .
recommendations IS U206 k24502 M 4507
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High Schools are Different from Elementary Schools

* Outbreak in high school in Oise, France prior to closure
« High prevalence area at the time. No infection control practices at schools.
* Antibody testing: 60% of staff, 43% teachers, 38% pupils with antibodies. 11% of parents and 10% of
siblings of the pupils with antibodies. Cornmunity prevalence 9%.
* Outbreak in elementary school in Oise, France at same time
* 6 schools and >500 students, no infection control practices
« Antibody testing: 4% of non-teaching adults, 7% of teachers, 9% of students. Community prevalence: 9%.

« Evidence from interviews that children got COVID19 from a household contact, not from school.
« Implications: Elementary schools did not show evidence of transmission in the schools beyond

what was happening in the community. High school transmission did occur, with higher rates

than community.

alél[-’l’Fg:lNlA ‘ e CAPA © Copyright 2020 by California Medical Association 45
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High Schools are Different from Elementary Schools
* School outbreak in a middle and high school in Israel in early June after May re-opening.
* Stopped masking during a heat wave
* Index cases were present and symptomatic on those days
* No distancing in classrooms, 35 students in a class
* Air conditioning on, windows closed
* 13.2% of students infected, much higher in middle school (17-32% positive) than high school (2-5%
positive). 16% of teachers infected. Grade of index cases not provided.
» Implications: masks, physical distancing, ventilation are all key. Symptom screening could
have potentially helped.
CALIFORNIA ‘ e CAPA © Copyright 2020 by California Medical Association 46
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Contrast with Georgia camp: Indoor camps in SF

* Indoor camp pilot to test feasibility and acceptability of anterior nares supervised
student self collection. K-8t grade

« Also observed camps in action—masking, stable cohorts, physical distancing, hand
hygiene, ventilation.

* Found no documented cases by PCR at the beginning of end of camp in campers,
camp staff, up to two household contacts.

« Implications: If following public health principles,

we can do this. Schools and camps in other states and
countries not following principles have had cases and
shut down

Tu et al. NEIM June 3, 2020.
Cooch and Bardach et al. In preparation.
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A Note on Masks

» “COVID-19 Severity Likely Dose-Dependent (e.g. wear a mask)”
» Dr. Monica Gandhi

+ “My mask protects me!”
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Anticipate a High Need for Testing

« Recommended in state guidance to screen all teachers every 2 months

* Recognize limitations in test capacity

COVID19 symptoms are similar to many other viral syndromes (coughs, colds)

* Current recommendations from SFDPH and CDPH are to do symptom screening

and exclude symptomatic students or teachers from schools

* To return to school, will generally need a negative test

- Lots of testing!

* How are we going to do this? Still a work in progress

© Copyright 2020 by California Medical Association 49
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What type of tests will work for schools?

Frequent testing, even with lower sensitivity, is key
Potential options for school surveillance:

Antigen testing at school or testing site

Pooled testing using RT-PCR
Feasibility testing from indoor pilot indicates that students
can collect their own specimens, to decrease the need for
PPE. Non-clinicians can oversee the testing.

( L{—HS CALIFORNIA ™
MEDICAL PARTNERSHIP
R R wiTH

ASSOCIATION

50

25



Core Take Aways on School Re-opening

e« Compared to what? There are multiple downsides to keeping
schools closed that we are not tracking.

e« Opening cannot be done on the backs of the teachers and staff.
What is good for teachers is good for students is good for families.

o Elementary schools lower risk than high schools.
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Core Take Aways on School Re-opening

¢ Community prevalence will drive cases in schools.

> In the next phase of the dance, schools before bars and
restaurants.
¢ Adult-to-adult transmission is where we need to focus in elementary
schools.

- Therefore, we have more control than we think.
e Schools need to be considered more like adult workplaces, especially
high schools.
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Core Take Aways on School Re-opening

¢ We know more now than we did in March.

- Mantra: masks, physical distancing, small stable cohorts, hand
hygiene, ventilation, symptom screening.

- Testing capacity, testing capacity, testing capacity.
e« COVID is the enemy. To succeed will require unprecedented levels
of collaboration, cooperation, communication, compassion. We can
do this.
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Key Points

* Taken together, the data suggest that safe
school re-opening is possible, when
community prevalence goes down, with
strong preventive practices and testing in

place.

» Advocacy efforts to focus on 1) controlling

community spread; 2) supporting schools

and teachers-adequate budget for physical
layout, hand hygiene, masks, ventilation,
additional educational training for hybrid

teaching; 3) testing capacity, testing

capacity, testing capacity.
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Key Resources

* Webinar by Emily Frank, UCSF Pediatrician and teacher in OUSD for educators.

tinyurl.com/covidandschools

* Massachusetts General Hospital COVID-19 School and Community Resource

Library
¢ SFDPH Information and Guidance on School Re-opening

* Cousin-Frankel et al. School openings across globe suggest ways to keep

coronavirus at bay, despite outbreaks. Science, July 2020.

* Schools for Health: Risk Reduction Strategies for Reopening Schools. Harvard
School of Public Health
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Questions or comments

* Naomi.bardach@ucsf.edu

* We are all in this together and no one is smart enough or can
process fast enough nor hold all perspectives at once to get this

right. Feel free to send notes or comments.
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Clinical - COVID-19 in Children

Annabelle de St. Maurice, M.D., MPH
Pediatric Infectious Diseases and Co-Chief Infection Prevention Officer
UCLA David Geffen School of Medicine - Mattel Children’s Hospital

August 11, 2020
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COVID-19 Symptoms

* Fever

* Cough

* Fatigue

* Shortness of breath

» Other symptoms: diarrhea, productive sputum, decreased appetite,
muscle aches

* Loss of smell and loss of taste
* ~35% asymptomatic or presymptomatic
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Fever

Cough

Shortness of breath
Sore throat
Headache
Nausea/vomiting
Abdominal pain
Diarrhea

CALIFORNIA
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213 (73%)
163 (56%)
158 (54%)
71 (24%)
81 (28%)
31 (11%)
17 (5.8%)
37 (13%)

Children with COVID-19 Have Milder
Symptoms than Adults

Sign/ Symptom Pediatric (n=291) Adult (n=10,944)

10,167 (93%)
7,794 (71%)
8,775 (80%)
3,795 (35%)
6,335 (58%)
1,746 (16%)
1,329 (12%)
3,353 (31%)
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the US

* March 1-July 25, 2020

<2 years

and prematurity
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» 8.0 per 100,000 hospitalization rate

* Highest rate among children

* 42.3% had = underlying conditions

* obesity, chronic lung disease,

* 70% with abnormal chest xray

» As of August 9: 77 pediatric deaths

Characteristics of Children with COVID-19 in

Cumulative COVID-19 Hospitalization rates in COVID-NET

Cases per 100,000 population

Kim MMWR 2020. CDC COVID Data Tracker
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Characteristics of Children with COVID-19 in
the US

* March 1-July 25,2020 Cumulative COVID-19 Hospitalization rates in COVID-NET

+ 8.0 per 100,000 hospitalization rate

A

* Highest rate among children prit-5.

s 24y
Bl - esarm
—— Ovenall (<18yrs)

<2 years

* 42.3% had = underlying conditions

Cases per 100,000 population

* obesity, chronic lung disease,

and prematurity

* 70% with abnormal chest xray ~ DL

Mar2) Mar28 Aprd Apcll Apis

CDC COVID Data Tracker

ay16 May23 Moy A6 ki3 b2 ke Ris kil Ji1B s
Date

+ As of August 9: 77 pediatric deaths

Explore and understand coronavirus disease (COVID-19)
Maps, charts, and data provided by the Centers for Disease Control and Prevention

Kim MMWR 2020. CDC COVID Data Tracker 69
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COVID-19 Treatments

* No FDA approved treatments for COVID-19
« Based on preliminary clinical trial data, remdesivir should be considered in patients with severe
disease
* Has not been evaluated in children in clinical trials
« Available through FDA EUA or compassionate use program
 Priority for patients with supplemental oxygen requirement but not on HFNC, NIMV, MV, or
ECMO

+ FDA recommends against chloroquine/hydroxychloroquine and azithromycin, lopinavir/ritonavir

* Immune based therapy
+ Dexamethasone: mechanically ventilated patients or those who require supplemental
oxygen

« Convalescent plasma, interleukin inhibitors, interferons, kinase inhibitors

NIH COVID-19.
guidelines 70
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COVID-19 Diagnosis

* RT-PCR (detects viral RNA)

Figure. Estimated Varlation Over Time In Diagnostic Tests for Detection of SARS-CoV-2 Infection
Relative to Symptom Onset

+ High sensitivity
* Nasal or oropharyngeal swab == PR Ly pocte D e bty

s

Antibody detection

* Antigen tests (detects viral proteins
» Rapid diagnostic
* Lower sensitivity

* Nasal or oropharyngeal swab

* Serology
| Week -2 | Week -1 Week 1 Week 2 Week 3 Week 4 Week 5 [ ‘Week 6 |
M BIOOd draW Symptom onset
« Does not detect acute disease eyt e

FDA.gov; Image: Sethuraman et al. JAMA 2020
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Infectivity of COVID-19 Patients

+ Peak of transmission occurs with onset of infection/symptoms, Individuals are
infectious 48 hours before symptom onset

16 patients with SARS-CoV-2: No virus cultured 8 days after symptom onset (Wolfel et
al Nature 2020)

* 129 hospitalized patients with SARS-CoV-2 positive nasal swab (89 ICU patients) (Van
Kampen et al. MedRxiv 2020)
* Included immunocompromised and healthy patients
* Median duration of shedding was 8 days
* 1 patient infectious up to day 20

« 35 patients with mild illness 16 patients had virus isolated and none had virus isolated
>9 days after symptom onset (Ranawaka EID 2020)
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Public health recommendations for
discontinuing isolation

» Test based- NO LONGER RECOMMENDED
» Resolution of fever without fever-reducing agents
* Improvement in respiratory symptoms

* Negative results of SARS-CoV-2 RNA test x 2 (separated by 224 hours)
* Symptom based-PREFERRED

* Isolation be maintained for at least 10 days after illness onset and at
least 24 hours after recovery (e.g. resolution of fever without fever-

reducing agents, improvement in clinical symptoms)

+ 20 days for immunocompromised or those with severe illness
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Re-infection after COVID-19?

» Korea “re-positive” data
» Conducted follow up of 447 patients who tested positive after being
discharged from isolation
* Some tested positive up to 81 days after symptom onset
* Rigorous contact tracing of contacts of re-positive patients
demonstrated no transmission

* Viral culture of 108 re-positive cases all were negative

* No evidence of re-infection within first 3 months

+ CDC dose not recommend re-testing individuals for 3 months after they
have recovered
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Multisystem Inflammatory syndrome in
Children (MIS-C)

* Fever and inflammation

Increased incidence among Black and Hispanic children

Inflammation of:

* Heart, kidneys, lungs, hematologic, gastrointestinal, skin, and neurological

system

Mild to severe symptoms
* Shock

Some overlap with Kawasaki Disease

© Copyright 2020 by California Medical Association 75
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MIS-C Cases in the United States

* 186 pediatric patients with MIS-C
* 70% positive for SARS-CoV-2 by RT-PCR or serology
* 30% had epidemiologic link to a person with COVID-19

* Median interval from COVID-19 symptom onset to MIS-C symptom
onset was 25 days (range 6-51)

© Copyright 2020 by California Medical Association 76
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Race/Ethnicity of MISC Cases in the United
States

* Demographics of cases
* 47 (31%) Hispanic or Latino
* 46 (25%) Black non-Hispanic
* 35 (19%) White non-Hispanic
* 9 (5%) another race and non-Hispanic

* 42 (22%) unknown race
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Clinical Course of MISC-C Cases in the United
States

* 132 (71%) had involvement of 24 organ systems
« Gastrointestinal 171 (92%)
« Cardiovascular 149 (80%)
* 8% had coronary artery aneurysms
* Hematologic 142 (76%)
* Mucocutaneous 137 (74%)
» Respiratory 131 (70%)
* Most patients (80%) were cared for in an ICU and 20% received mechanical ventilation
* 4% received ECMO
* 4 patients died
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Cases of MIS-C According to State

|
|

Montana

—— - New Hampshire

i Massachusetts
/ i — \ARhode Island
\ ‘Connecticut

No. of Cases
] States mot reporting

O 1-6

m 7-14

| 15-21

W 22-29

o
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™
o " Alaska Hawaii (>
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MIS-C CDC Case Definition
 Individual <21 years presenting with
* Fever (238.°C for 224h or subjective fever for 24h)
* Laboratory evidence of inflammation (one or more of the following: elevated
CRP, ESR, fibrinogen, procalcitonin, d-dimer, ferritin, LDH, IL-6, neutrophilia,
reduced lymphocytes, low albumin)
 Clinically severe illness requiring hospitalization with = 2 organ involvement
* No alternative diagnosis
 Positive for current or recent SARS-CoV-2 infection by RT-PCR, serology, or
antigen test or exposure to a suspected or confirmed case within the prior 4
weeks
© Copyright 2020 by California Medical Association 80
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Differences between Kawasaki Disease and
MIS-C

« Cardiovascular involvement

* 50% of MIS-C cases require vasopressor or vasoactive support

» 5% Kawasaki disease cases require vasopressor or vasoactive

support
* Fewer (8%) of MIS-C cases have coronary artery involvement
+ ~25% of Kawasaki disease cases have coronary artery aneurysms

» Patients with MIS-C have a broader age range, more prominent Gl and

neurologic symptoms, lower platelet counts
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MIS-C Treatment

* Supportive care including vasoactive support

+ Intravenous immune globulin (1-2gm/kg)

+ Aspirin for patients with coronary artery aneurysms and thrombocytosis
* Glucocorticoids

¢ Interleukin-6 inhibitors (tocilizumab and siltuximab)

« Interleukin-1Ra inhibitor (anakinra)

« American College of Rheumatology Guidelines:
https://www.rheumatology.org/Practice-Quality/Clinical-Support/COVID-19-

Guidance
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Key Points

¢ Children have milder symptoms of
COVID-19 than adults

* RT-PCR testing may be positive for
months after a patient has recovered

A symptom based strategy is now
recommended for discontinuing
isolation

+ Children may develop a rare
inflammatory illness from prior COVID-
19 iliness called MIS-C

¢ Treatment of MIS-C may include
supportive care, IVIG, and
immunomodulators
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Next Webinars in Series

» Next webinar is scheduled for
Tuesday, September 8, 2020

« Registration is open at

www.covidroundsca.org
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this webinar with an
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* Upon receiving your
response, you will receive a

CME certificate
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Question and Answer

Alice Chen, M.D., MPH

Naomi Bardach, M.D., M.A.S. Annabelle de St. Maurice, M.D., MPH
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