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Background of COVID-19

As of May 20233
« 15.6 million pediatric cases in United States
* 1-15 In 1000 pediatric cases hospitalized
* As many as 2 in 10,000 deaths in pediatric cases
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Presentation Notes
American Academy of Pediatrics and Children’s Hospital Association were tracking pediatric COVID-19 cases
When the United States ended the Public Health Emergency (PHE), this tracking also ended. So as of May 2023, there were over 15 million pediatric cases of COVID-19 in the United States. Fortunately, hospitalization during the acute phase of SARS-CoV-2 infection is uncommon, occurring in 1 to 15 per thousand cases.
Death is also rare, occurring in up to 2 per 10 thousand cases. 
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Considerations of Pediatric Long COVID

« Acute COVID-19 infections may be
mild or asymptomatic:

 Lack of testing in many
pediatric patients

 Limited knowledge that children
can experience long COVID

uchicagomedicine.org 9
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So what does this mean in terms of pediatric long COVID?
Most children have mild or even asymptomatic acute SARS-CoV-2 infections. There may be a lack of testing in many pediatric patients because symptoms are so mild and respiratory illness are very common in children. 

Additionally, there also is limited knowledge that children can even experience long COVID. There may be under recognition in certain populations because of this lack of awareness. 


Long COVID in Pediatrics

Prevalence estimates:

individual studies: 4-66%

First author Country Study Age (y)? Timing Cases Controls Prevalence of patients with persisting symptoms
Blankenburg Germany CS  median 15 (14-16) nr nr nr nr Studies with controls
Miller UK PCS nr, <17 4w B/1T4  T2/4504 20/;"% p=0.009
Molteni UK PCS median 13 (10-15) 4w 77/1734 15/1734 4% p=0.0001
1% [ COVID cases
8w 25/1734 nr 2% [ Controls
Radtke Switzerland PCS median 11 (nr) 4w 101109 121/1246
12w 4/109 28/1246
Stephenson UK PCS range 11=17 12w 2038/3065 1993/3739 53%
Ashkenazi-Hoffnung Israel PCS mean 12 (5) b 90 - nr Studies without controls
Blomberg Norway PCS  median 8 (6-12) 5m  2/16 - T 13%
Brackel Netherlands CS median 13 (9-15)  nr 89 - nr
Buonsenso UK, USA Ccs mean 10 (3.8) dw 510 - nr
Buonsenso Italy Ccs mean 11 (4.4) “ 751129 -
Osmanov Russia PCS  median 10 (3-15) 5m 126/518 -
Say Australia PCS mean 3.7 (3.5) 4w 12/151 -
12w 01151 -
Smane Latvia RCS mean 9.2 (5.2) d 9/30 -
Sterky Sweden PCS nr, <18 16w 12/55 -

s mean (SD), median (interquartile range), or range;
s median 112d after infection, range 33-410d
=mean 163d after infection, SD 114d

4 mean 101d after infection, SD 17d

CS, cross=sectional study; d, days; m, month; nr, not reporied; PCS, prospeclive cohort study; RCS, retrospective cohorl study; SD, slandard deviation; w, weeks; y, years
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Zimmerman et al. 2021

larger estimates: 5-25%

dolescents
2.00-3.99%

0.00-1.99%

Long-COVID in childrel

Neuropsychiatric (%)

© Mood (sad, tense, angry,
anxiety, depression)

© Fatigue

o Sleep disorder (insomnia,
hypersomnia, poor sleep quality)

© Headache

© Cognition (6.27) (confusion, impaired
concentration, learning difficulties,
memory loss)

© Dizziness

© Neurological abnormalities
(pins and needles, tremor, numbness) ,’

© Balance problems X

Gastrointestinal (%)

© Exercise intolerance (5.73)
© Chest pain(4.62)

© Rhinorrhea (4.15)

o Cough (3:80

© Sore throat (2.47

O Chest tightness (2.45

© Variations in heart rate 2.29
o Palpitations(3:2)

Dermatologic/Teguments (%)
Hyperhidrosis
Dermatologic 2.61(dry skin,

© Abdominal pain (2.91
© Constipation (2.05

o Diarrhea (1:68) itchy skin, rashes, hives)

© Vomiting/nausea (153 Hair loss @12)
S—

T e Others (%)
sl = © Loss of appetite (6.

Neologtromalis . © Altered smell (5.60) (phantom smell,
Crangs inantumion. e

Paiptatons u— hyposmia, anosmia, hyperosmia)

ol © Body weight changes (3.99

© Myalgia/arthralgia 3.76

© Altered taste (3.65

© Otalgia (3.41 (tinnitus, earache or vertigo)

© Ophtalmologic (3.00' (conjuntivitis, dry
eyes, problems seeing/blurred vision,
photophobia, pain)

© Swollen lymph nodes '2.58

© Dysphonia (1.89)

© Fever (1.87)

© Musculoskeletal other (1.72)

© Changes in menstruation @.27)

© Urinary symptoms
© Dysphagia
© Speech disturbances (0:44)
e —
S
[
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Lopez-Leon et al. 2022
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What do we know about the prevalence of long COVID in pediatrics?
Individual studies have wide rates of prevalence, between 4 and 66%.
Larger studies and meta-analysis estimate that somewhere between 5 and 25% of children with SARS-COV-2 infection go on to develop long COVID. 
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Patient symptoms: KKI Cohort

Most Common Pediatric Long COVID Symptoms at KKI
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What does long COVID look like in children?
This is data from our cohort of patients seen in our clinic in Baltimore MD. The most common symptoms we see are fatigue or tiredness, brain fog, headaches, lightheadedness/dizziness/vertigo. We also see mental health symptoms, including anxiety or worries and less commonly depression. Cardiopulmonary symptoms are also seen like shortness of breath or chest pain or palpitations. We do also see a fair amount of other ‘less common’ symptoms like abdominal pain and muscle aches which have been discussed in previous talks of this session. 

Although this data has selection bias by who come to see our clinic specifically, these types of symptoms are also reported in the literature and in systematic reviews and meta-analyses.
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Limited Pediatric Long COVID Clinics

i 14 ped iatriC COVI D i@ ?%&%ES About Usv  Long Covidv  Healthcarev  Daily Livingv  Advocacy~ Blog Donmate ~ Q
clinics in the US
- Some focus on follow-up of Pediatric Covid Clinics

hospitalized or MIS-C -
patients only

L

L oy

* Many children rely on
pediatricians only for
healthcare services .

Kennedy Krieger Institute


Presenter Notes
Presentation Notes
Access to pediatric long COVID clinics is very limited. There are only 14 pediatric long COVID clinics in the US that I’m aware of and are reported on the long COVID families website. And some of these clinics only see patients for followup if they were hospitalized or had MIS-C. As a result, many children rely on their pediatricians only for healthcare services. They may not have access to pediatric subspecialists and very few have long COVID clinics in their area.
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2022 PASC Pediatric Guidance Statement

 Members « States

« Cardiology » Colorado

* Gastroenterology * Maryland Clinical Guidance [ Free Access

* General Pediatrics * Massachusetts  \jyti-disciplinary collaborative consensus guidance statement

* Infectious disease * New Jersey on the assessment and treatment of postacute sequelae of

- Neurology « New York SARS-CoV-2 infection (PASC) in children and adolescents

. Neuropsychology . Oregon Laura A. Malone MD, PhD, Amanda Morrow MD, Yuxi Chen MD, Donna Curtis MD, MPH,
Sarah D. de Ferranti MD, MPH, Monika Desai MD, Talya K. Fleming MD, Therese M. Giglia MD, FAHA,

. Otolaryngology . Pennsylvania Trevor A, Hall PsyD, ABPdN, Ellen Henning PhD, Sneha Jadhav MD, Alicia M. Jjohnston MD,
Dona Rani C. Kathirithamby MD, Christina Kokorelis MD, Catherine Lachenauer MD, Lilun Li MD,

+ Patient Representative * Texas Henry C. Lin MD, Tran Locke MD, Carol MacArthur MD, Michelle Mann MD,

o o Sharon A. McGrath-Morrow MD, Rowena Ng PhD, Laurie Ohlms MD, Sarah Risen MD,
» Pediatric Rehabilitation S. Christy Sadreameli MD, MHS, Sarah Sampsel MPH i, S. Kristen Sexson Tejtel MD, PhD, MPH,
Medicine Julie K. Silver MD, Tregony Simoneau MD, Rasha Srouji DNP, Sanjeev Swami MD, Souraya Torbey MD,

Monica Verduzco Gutierrez MD, Cydni Nicole Williams MD, MCR, Lori Allison Zimmerman M.D.,

. Psychiatry Louise Elaine Vaz MD, MPH ... See fewer authors ~

o Psychology First published: 28 September 2022 | https://doi.org/10.1002/pmrj.12890

* Pulmonology
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To address this need, myself and colleagues from across the US got together to develop a pediatric long COVID guidance statement for pediatricians and other centers looking to start long COVID clinics. This work was done with the help of the American Academy of Physical Medicine and Rehabilitation in the PASC collaborative. We worked with specialists from many pediatric disciplines that see children with long COVID or work as part of pediatric long COVID clinics across the United States. 
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2022 PASC Pediatric Guidance Statement

TABLE 1 Common PASC Symptoms in Children and
Adolescents by System™<"="
Systemic/ Fatigue (generalized, exercise .
constitutional intolerance, or postexertional Respiratory/ Shortness of breath or dyspnea
(Table 3) malaise) pulmonary Chest (thoracic) pain or tightness
Sleep disturbances (Table 7) Cough
Faver Difficulty with activity/exercise
Mental health and Anxiety Intolerance
psychiatric Depression/low mood Cardioclogy (Table 8) Palpitations or tachycardia
(Table 4) Increased somatic symptoms Dizzinessflightheadedness
unexplained by systemic findings Syncope
School avoidance Chest pain
Regression of academic or social Difficulty with activity/exercise
milestones intolerance
Autonomic Dizziness/lightheadedness Otolaryngology Abnormal (or no) smell or taste
dysfunction Orthostatic intolerance (Table 9)
(Table 5) :zﬁ:::he Musculoskeletal Weakness
Syncope or presyncope (Table 10) Muscle, bone, or joint pain
; Gastrointestinal Mauseafvomiting/reflux
Neurol | (Table & Headach
eurological (Table ) Tromlousness (Table 11) Abdominal pain
Paresthesias or numbness Bowel iregularities (constipation/
Dizziness and vertigo diarrhea)
Difficulty with attention/concentration Weight loss .
Difficulty with memory Lack of appetite
Cognitive fatigue or “brain fog”

Kennedy Krieger Institute
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The guidance statement has a wealth of information on the assessment and initial management of long COVID symptoms across multiple organ systems, which you can see here.


School Accommodations

Possible Interventions o

* Prioritizing academic demands & excuse/limit nonessential with physical
classwork/homework | | and cognitive

* Increased time for exams or assignments (i.e., x1.5, x2.0) & activity!
rest breaks during instruction '

ggps)lses of teacher notes prior to start of class/note taker in Make lifestyle
« Adjusted school days (i.e., shortened/alternative) Interventlons
« Adapted PE or reduced demands during physical activity accessible at
 Elevator privileges school
 Allow use of rolling backpack/school bag o
 Allow access to water/salty snacks M =)

Kennedy Krieger Institute
https://www.kennedykrieger.org/sites/default/files/library/documents/community/specialized-health-needs-interagency-collaboration-shnic/information-school -
nurses/Updatedweb_Supporting%20a%20student%20with%20Long%20COVID.2.pdf
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And one of the major themes throughout the guidance statement is to work to try and get children back in school. But in many cases, this requires accommodations to meet children where they are and enable them to succeed. 

Some of these accommodations involving things like pacing which is important with patients that experience post-exertional malaise, not only with physical activity but also with cognitive activities. This may include things like prioritizing academic demands and limiting coursework, giving rest breaks, or having adjusted school days.

Also, it’s important to make the lifestyle interventions which are the current mainstay of treatment for long COVID accessible at school. Things like access to water/salty snacks in those with POTS or elevator privileges for those that have fatigue can go a long way. 

But why do we emphasize getting kids back to school so much? 


Chronic ilinesses with school
absenteeism have long term impacts

« Severe or chronic medical iliness result in higher rates ——
of absenteeism (Carlton et al. 2021, Moonie et al. 2008, Bone. |EETPYYEFE
} : Soft Tissue Sarcoma 092 (0.90-094)
Weitzmann et al. 1986, Richardson et al. 2018) I,
. Wilms' 0.94 (0.91-0.96)
* Worse academic performance and/or long-term W, s
education attainment occurs in children with some Hodgkins Disease. | TR
. . agn . Brain 0.74 (071-0.76)
chronic medical conditions (e.g., cancer, diabetes, ks —
asthma) (Fleming et al. 2019, Lancashire et al. 2009, s T ———
Gurney et al. 2009, Taras & Potts-Datema 2005) ° ‘zer:e‘;t Eﬁpl:;ed“s:thi:"m:‘:z;‘;mi‘: 100
* Absenteeism alone partia"y explains poorer Published in: James G. Gurney; Kevin R. Krull; Nina Kadan-Lottick; H
academic attainment (Fleming et al. 2019, Moonie et e R el e 2060 Sy 350
al 2008) DOI: 10.1200/JC0O.2008.21.1458
« Absenteeism in the early education can have educational .
and socioeconomic effects in adulthood (Ansari et al. M E

2020) Kennedy Krieger Institute
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Studies have shown that children with severe or chronic medical illness have higher rates of absenteeism. 

This results in worse academic performance and long-term educational attainment. And, absenteeism alone can partially explain this worse attainment, outside of any effects of the medical condition itself.

Absenteeism also has effects on the social and emotional development of children and socioeconomic prospects of children into adulthood.


Considerations of Pediatric Long COVID

Developmental Trajectories

)

Developmental Age (years

Normal

IlIness Trauma

Global
Developmental Delay

Arrest/Stagnation

Regression

Tean et al. 2014

 Assessment of children is different:

* Inability of younger children or children with
developmental disabilities to verbalize symptoms

« Children have fewer preexisting chronic health
conditions - may not require the same laboratory
or radiographic tests

* Long COVID can represent a stark departure
from baseline and have varied manifestations

« Assessments dependent on expected

developmental milestones 4& .

Kennedy Krieger Institute
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So, when we consider long COVID there are important considerations for the assessment and management in children.
First, many long COVID symptoms are vague and indolent, and younger children or children with developmental disabilities may have difficulty verbalizing symptoms. We instead must rely on input from parent, caregivers, teachers, and coaches.

Second, children generally have fewer preexisting chronic health conditions – so they may not require the same laboratory or radiographic tests to exclude alternative diagnoses.

Third, long COVID can represent a stark departure from baseline functioning for children. A month or three months of symptoms can feel very different to a child and may have long lasting effects on their future course.

Fourth, in pediatrics, because of typical development, we are dealing with a moving target or changing baseline. Assessments might need to be considered based on expected developmental milestone.

In sum, there are specific considerations for pediatric long COVID that need to be taken into account. More research is needed to better understand the effects of long COVID in children and adolescents.
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