
Pediatric Long COVID

Laura A. Malone MD PhD

Co-Director, Pediatric Post COVID-19 Rehabilitation Clinic

Dept of Neurology and Physical Medicine and Rehabilitation, Johns 
Hopkins



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

Background of COVID-19

3AAP & CHA

Presenter Notes
Presentation Notes
American Academy of Pediatrics and Children’s Hospital Association were tracking pediatric COVID-19 casesWhen 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. 



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

• Lack of testing in many 
pediatric patients

• Limited knowledge that children 
can experience long COVID

Considerations of Pediatric Long COVID

uchicagomedicine.org

Presenter Notes
Presentation Notes
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

Zimmerman et al. 2021 Lopez-Leon et al. 2022

Prevalence estimates:
individual studies: 4-66% larger estimates: 5-25%

Presenter Notes
Presentation Notes
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. 



Patient symptoms: KKI Cohort
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Most Common Pediatric Long COVID Symptoms at KKI

Presenter Notes
Presentation Notes
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.



• 14 pediatric COVID 
clinics in the US

• Some focus on follow-up of 
hospitalized or MIS-C 
patients only

• Many children rely on 
pediatricians only for 
healthcare services

Limited Pediatric Long COVID Clinics

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.



2022 PASC Pediatric Guidance Statement
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Presentation Notes
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. 



2022 PASC Pediatric Guidance Statement

Presenter Notes
Presentation Notes
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.



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

Possible Interventions
• Prioritizing academic demands & excuse/limit nonessential 

classwork/homework
• Increased time for exams or assignments (i.e., x1.5, x2.0) & 

rest breaks during instruction
• Copies of teacher notes prior to start of class/note taker in 

class
• Adjusted school days (i.e., shortened/alternative)
• Adapted PE or reduced demands during physical activity
• Elevator privileges
• Allow use of rolling backpack/school bag
• Allow access to water/salty snacks

Pacing both 
with physical 
and cognitive 

activity!

Make lifestyle 
interventions 
accessible at 

school

School Accommodations

Presenter Notes
Presentation Notes
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 illnesses with school 
absenteeism have long term impacts

• Severe or chronic medical illness result in higher rates 
of absenteeism (Carlton et al. 2021, Moonie et al. 2008, 
Weitzmann et al. 1986, Richardson et al. 2018)

• Worse academic performance and/or long-term 
education attainment occurs in children with some 
chronic medical conditions (e.g., cancer, diabetes, 
asthma) (Fleming et al. 2019, Lancashire et al. 2009, 
Gurney et al. 2009, Taras & Potts-Datema 2005) 

• Absenteeism alone partially explains poorer 
academic attainment (Fleming et al. 2019, Moonie et 
al. 2008) 

• Absenteeism in the early education can have educational 
and socioeconomic effects in adulthood (Ansari et al. 
2020)
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Presenter Notes
Presentation Notes
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.



• 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

Considerations of Pediatric Long COVID

Tean et al. 2014
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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.


	Pediatric Long COVID
	Background of COVID-19
	Considerations of Pediatric Long COVID
	Long COVID in Pediatrics
	Patient symptoms: KKI Cohort
	Limited Pediatric Long COVID Clinics
	2022 PASC Pediatric Guidance Statement
	2022 PASC Pediatric Guidance Statement
	School Accommodations
	Chronic illnesses with school absenteeism have long term impacts
	Considerations of Pediatric Long COVID

