
6/25/2024

1

The Diagnosis and Treatment of 
Pediatric Long COVID

Laura A. Malone MD PhD

Director, Pediatric Post COVID-19 Rehabilitation Clinic, Kennedy Krieger Institute

Assistant Professor, Departments of Neurology and Physical Medicine and 
Rehabilitation, Johns Hopkins University

CME and CE Information

2

In support of improving patient care, this activity has been planned and 
implemented by School-Based Health Alliance and Moses/Weitzman 
Health System, Inc. and its Weitzman Institute and is jointly accredited 
by the Accreditation Council for Continuing Medical Education 
(ACCME), the Accreditation Council for Pharmacy Education (ACPE), 
and the American Nurses Credentialing Center (ANCC), to provide 
continuing education for the healthcare team. 

Through Joint Accreditation, credits are also available under the following bodies:
• American Academy of PAs (AAPA)
• American Dental Association’s Continuing Education Recognition Program (ADA CERP)
• American Psychological Association (APA)
• Association of Social Work Boards (ASWB)
• Commission on Dietetic Registration (CDR) 

Financial Disclosures
• With respect to the following presentation, there have been no relevant 

(direct or indirect) financial relationship between the presenters/activity 
planners and any ineligible company in the past 24 months which would be 
considered a relevant financial relationship.

• The views expressed in this presentation are those of the presenters and may 
not reflect official policy of Moses/Weitzman Health System, Inc. or its 
Weitzman Institute.

• We are obligated to disclose any products which are off-label, unlabeled, 
experimental, and/or under investigation (not FDA approved) and any 
limitations on the information that are presented, such as data that are 
preliminary or that represent ongoing research, interim analyses, and/or 
unsupported opinion. 3

Objective

• The Participant will be able to describe guidance regarding assessment 

and treatment options for children with long COVID.
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What is long COVID and 
how do we diagnose it?

Long COVID

Acute COVID Post-Acute COVID
Long COVID
PASC (Post Acute Sequela of SARS-CoV-2)
Long-haul COVID
Post-COVID ConditionsWHO: Post COVID-19 condition in children and 

adolescents occurs in individuals with a history of 
confirmed or probable SARS-CoV-2 infection, 
when experiencing symptoms lasting at least
2 months which initially occurred within 3 months of 
acute COVID-19.

CDC: post-COVID conditions as an umbrella term 
for the wide range of health consequences that are 
present four or more weeks after infection with 
SARS-CoV-2.

NIHR/UK Research: Long COVID is a condition in which a child or young person has 
symptoms (at least one of which is a physical symptom) that: Have continued or developed 
after a diagnosis of COVID-19 (confirmed with one or more positive COVID tests), 
Impact their physical, mental or social wellbeing, Are interfering with some aspect of 
daily living, and Persist for a minimum duration of 12 weeks after initial testing for 
COVID-19 (even if symptoms have waxed and waned over that period).

Long COVID
• Clinical Diagnosis

• Epidemiological link to SARS-CoV-2 infection

• Symptom or constellation of symptoms that are 

new or worsened by the infection

Have you had a COVID-19 infection? 
Have you noticed any new or worsened 

symptoms since the infection? 

Symptom pattern in Pediatric Long COVID

Buonsenso et al. 2022
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Clinic Demographics Long COVID Symptoms In Children And Adolescents Are 
Similar To Adults

Systemic: fatigue

Pain: headaches, 
abdominal, chest

Dysgeusia, 
parosmia/anosmia

Palpitations, dyspnea

Depression, anxiety

Orthostatic 
intolerance, dizziness

Cognitive fatigue, “brain 
fog”
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Most Common Pediatric Long COVID Symptoms at KKI

How common is 
pediatric long COVID?
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Prevalence of Long COVID in Pediatrics

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

Prevalence estimates:
Individual studies: 4-66% Larger estimates: 1-25%

Prevalence of Long COVID in Pediatrics

Long COVID was defined as: “Any symptoms 
lasting 3 months or longer that you did not 
have prior to having COVID-19?” among 
those who reported receiving either a positive 
test or a doctor’s diagnosis of COVID-19 and 
were symptomatic.

6.9% of 
adults

73 million children in the US 
950,000 children that had or 
currently have PCC

• Assessment of children is different than adults: 

• 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

• Assessments dependent on expected 
developmental milestones

Differences In Pediatric Long COVID Evaluation

Tean et al. 2014

What impact does long 
COVID have on children?
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Effects on child’s quality of life

Varni, J. W., Limbers, C. A. & Burwinkle, T. M. Impaired health-related quality of life in children and adolescents with chronic conditions: a comparative analysis of 10 disease clusters and 
33 disease categories/severities utilizing the PedsQL 4.0 Generic Core Scales. Health Qual. Life Outcomes 5, 43 (2007).
Varni, J. W., Burwinkle, T. M. & Szer, I. S. The PedsQL Multidimensional Fatigue Scale in pediatric rheumatology: reliability and validity. J. Rheumatol. 31, 2494–2500 (2004).
Bemister TB, Brooks BL, Dyck RH, Kirton A. Parent and family impact of raising a child with perinatal stroke. BMC Pediatr 2014;14:1–11. https://doi.org/10.1186/1471-2431-14-182.

• Minimal clinically meaningful difference: 
4-5 points (Varni et al. 2007, Hilliard et 
al. 2013)

Chen, Morrow & Malone, AJPMR, 2023

Effects on child’s quality of life

Varni, J. W., Limbers, C. A. & Burwinkle, T. M. Impaired health-related quality of life in children and adolescents with chronic conditions: a comparative analysis of 10 disease clusters and 
33 disease categories/severities utilizing the PedsQL 4.0 Generic Core Scales. Health Qual. Life Outcomes 5, 43 (2007).
Varni JW, Burwinkle TM, Katz ER, Meeske K, Dickinson P. The PedsQLTM in pediatric cancer. Cancer. 2002;94(7):2090–106. 
Varni JW, Burwinkle TM, Jacobs JR, Gottschalk M, Kaufman F, Jones KL. The PedsQL in type 1 and type 2 diabetes: reliability and validity of the Pediatric Quality of Life Inventory Generic 
Core Scales and type 1 Diabetes Module. Diabetes Care. 2003 Mar;26(3):631–7. 
Varni JW, Burwinkle TM, Berrin SJ, Sherman SA, Artavia K, Malcarne VL, et al. The PedsQL in pediatric cerebral palsy: reliability, validity, and sensitivity of the Generic Core Scales and 
Cerebral Palsy Module. Dev Med Child Neurol. 2006 Jun;48(6):442–9. 

Chen, Morrow & Malone, AJPMR, 2023

Long COVID has effects on the child and 
their family

Varni, J. W., Limbers, C. A. & Burwinkle, T. M. Impaired health-related quality of life in children and adolescents with chronic conditions: a comparative analysis of 10 disease clusters and 
33 disease categories/severities utilizing the PedsQL 4.0 Generic Core Scales. Health Qual. Life Outcomes 5, 43 (2007).
Varni, J. W., Burwinkle, T. M. & Szer, I. S. The PedsQL Multidimensional Fatigue Scale in pediatric rheumatology: reliability and validity. J. Rheumatol. 31, 2494–2500 (2004).
Bemister TB, Brooks BL, Dyck RH, Kirton A. Parent and family impact of raising a child with perinatal stroke. BMC Pediatr 2014;14:1–11. https://doi.org/10.1186/1471-2431-14-182.

Chen, Morrow & Malone, AJPMR, 2023

Trajectories vary but most children 
improve over time

Chen, Morrow & Malone, AJPMR, 2023
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How do we treat 
pediatric long COVID?

Kennedy Krieger Institute 
Pediatric Post COVID-19 Rehabilitation Clinic
• Multidisciplinary team-based approach:

• Medical

• Psychosocial

• Cognitive

• Physical 

• Goal to improve patients’ overall functioning:

• Day to day tasks

• Physical activity

• School
• Extracurricular activities & social 

engagement

Treatment approach
• Evaluate for other etiologies of symptoms (e.g., anemia for 

fatigue)

• Symptom management

• Primary with lifestyle and rehabilitation-based interventions

• Hydration

• Regular meals, sodium

• Exercise & physical activity (physical therapy referrals)

• Sleep

• Stress management (therapist, counselor referrals)

• Nonpharmacologic therapies (yoga, acupuncture, 
relaxation therapies with deep breathing exercises)

• Medications as needed to treat symptoms (e.g., pain, 
POTS)

Biopsychosocial framework

Treatment approach

21 22
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Fatigue

• Characterization/patterns and 

screening for **Crashes**

• Evaluate sleep 

• Rule out other medical causes of fatigue

Post-exertional malaise (PEM)

Worsening of symptoms after minor 
physical, cognitive, or emotional exertion

Fatigue Treatment Strategies
• Optimize physical activity through 

PACING
• Energy conservation/energy 

bucket
• Gradual increase in exercise as 

tolerated
• AVOID PEM or post-exertional 

symptom exacerbation

• Support mental health
• Validate symptoms
• It’s NOT “all in your head”
• CBT may help with comorbid 

mood concerns, coping with 
physical symptoms, structuring 
routine, prioritizing activities

Dizziness/Lightheadedness

VestibularOrthostatic

- With standing 
- Worse with positional head changes
- Gait/balance difficulties
- Tinnitus or hearing loss

- With standing 
- Worse with standing in line, hot 

environments
- Improves with sitting or lying 

down

Hearing/vestibular evaluation 
and vestibular PT

Screen for OI and POTS

Standing Tolerance Test
Other

Fatigue
(N/10)

Blurry Vision 
(N/10)

Headache (N/10)
Dizziness

(N/10)
Blood PressureHeart RateSUPINE

1 min

2 min

3 min

4 min

5 min

STANDING
1 min

2 min

3 min

4 min

5 min

6 min

7 min

8 min

9 min

10 min

SUPINE
1 min

2 min https://batemanhornecenter.org/wp-content/uploads/2016/09/10MinuteLeanTestPics.jpg
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Standing 
Tolerance 

Tests

Morrow, Villatoro, Kokorelis, Rowe & 
Malone, Clinical Pediatrics, In Press

Orthostatic intolerance: (Stewart 2018)

• Abnormal autonomic response

• Symptoms develop in an upright posture and improve in 
supine position 

Postural orthostatic tachycardia syndrome (POTS):

• Diagnostic criteria <20 years of age (Roma 2018):

• Within 10 minutes of standing:

-Heart rate increase of >=40 beats per minute (bpm) 

OR 

-An upright heart rate of at least 120 bpm

PLUS

-Worsening of orthostatic symptoms

OI/POTS Management
• Lifestyle Interventions (Fu 2018, Bryarly 2019):

• Increase fluid (2-3L) and salt intake (4-8g)

• Compression garments (30mmHg)

• Physical countermeasure maneuvers

• Exercise training

• Medications (Miller 2018)

• No FDA approved medications

• First line considerations

• Increase blood volume (fludrocortisone)

• Increase vasoconstriction (midodrine)

• Decrease HR (beta blockers)

Cognitive difficulties

• “Brain fog”:

• Concentration 
difficulties

• Memory 
problems

• Attention issues

• Declining school 
performance

• Semi-flexible brief 
neuropsychological 
screening protocol 
was administered

Ng, Vargas, Jashar, Morrow & Malone, Arch Clin Neuropsychol, 2022

Cognitive evaluation

Luedke, Vargas, Jashar, Malone, Morrow, Ng. The Clinical Neuropsychologist, 2024

Many children 
will score in 

average range, 
but still be 

symptomatic in 
daily life.

29 30
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Cognitive evaluation

Luedke, Vargas, Jashar, Malone, Morrow, Ng. The Clinical Neuropsychologist, 2024

parents reported at-risk to clinically 
significant concerns for:

inattention (66%),
cognitive regulation (53%), 
depression (95%),
and anxiety (85%)

Mood/psychological symptoms

• Important to screen for comorbid 

mood/psychological concerns

• Anxiety and depressive symptoms 

common in: (Bould et al. 2011, Anderson et al. 2014, 

Yrondi et al. 2017)

• ME/CFS

• OI/POTS

• Mild traumatic brain injury

• Multiple underlying mechanisms may 

contribute to mental health 

sequelae (Brackel et al., 2021; Uzunova, 2021) 

How does school factor 
into the treatment of 
pediatric long COVID?

Chronic illnesses with school 
absenteeism have long term impacts

• Worse academic performance and/or long-term 
education attainment occurs in children with 
chronic medical conditions

• Absenteeism alone partially explains poorer 
academic attainment 

• Absenteeism in early education can have 
educational and socioeconomic effects in 
adulthood

3 months = 1/3 of a school year
Gurney JG, Krull KR, Kadan-Lottick N, et al. Social Outcomes in the Childhood Cancer Survivor Study Cohort. J Clin Oncol 2009; 27: 2390–5.
Lancashire ER, Frobisher C, Reulen RC, Winter DL, Glaser A, Hawkins MM. Educational attainment among adult survivors of childhood cancer in Great Britain: a population-based cohort study. J Natl Cancer Inst 2010; 102: 254–70.
Taras H, Potts-Datema W. Obesity and student performance at school. J Sch Health 2005; 75: 291–5.
Moonie S, Sterling DA, Figgs LW, Castro M. The relationship between school absence, academic performance, and asthma status. J Sch Health 2008; 78: 140–8.
Ansari A, Pianta RC. School absenteeism in the first decade of education and outcomes in adolescence. Journal of School Psychology 2019; 76: 48–61.
Fleming M, Fitton CA, Steiner MF, et al. Education and health outcomes of children treated for chronic conditions. International Journal of Population Data Science 2019; 4. DOI:10.23889/ijpds.v4i3.1320.
Educational and Health Outcomes of Children Treated for Type 1 Diabetes: Scotland-Wide Record Linkage Study of 766,047 Children | Diabetes Care | American Diabetes Association. https://diabetesjournals.org/care/article/42/9/1700/36316/Educational-
and-Health-Outcomes-of-Children (accessed 6 Nov 2023).
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School & Activity Accommodations

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
• Allow access to water/salty snacks

Important to have a meeting with school to discuss accommodations & obtain 
collateral from multiple sources (e.g., 504, individualized education program 

[IEP], individualized health plan) Pacing both 
with physical 
and cognitive 

activity!

Make lifestyle 
interventions 
accessible at 

school

What causes long 
COVID?

Possible Long COVID Mechanisms

Peluso and Deeks. Early clues regarding the 
pathogenesis of long-COVID: Trends in Immunology 

(cell.com) 2022

Conclusions
• Most children recover completely with SARS-CoV-2 infection, but some 

children will develop long COVID.

• Pediatric long COVID can affect the physical, mental, and social well-being 
of children’s lives. Early recognition is key!

• Many children improve over time but need treatment and support 
throughout recovery. 

• Schools can help identify children struggling.

• School accommodations may be necessary for some children. 

• The mechanism underlying long COVID is still being researched but it is 
likely multifactorial.
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Meeting time: Fall 2024 (dates TBD)

Venue: Zoom live videoconference 

Target audience: Primary care providers 
(MD, DO, PA, NP), school nurses, school 
educators, physical therapists, 
occupational therapists, and mental health 
providers (psychologists, social workers) 

Kennedy Krieger ECHO Pediatric Long COVID website:
https://www.kennedykrieger.org/training/programs/project-echo/current-echo-
series/pediatric-long-covid-echo

Pediatric Long COVID Research Study
We would like to learn more about school
navigation experiences for children with long
COVID. We are interested in talking to educational
professionals.

If chosen to be in the study, you will be paid $50 for participating in a virtual interview or focus group, lasting between 
45 to 90 minutes.

This work is supported by the Agency for Healthcare Research and Quality (AHRQ) under award 
number 1U18HS029920-01, Mid-Atlantic Pediatric Long COVID Network: Implementing patient-
centered and multi-disciplinary practices to improve pediatric long COVID. JHM IRB # 00408428

If interested, please contact our research assistant at 
villatoroc@kennedykrieger.org.
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