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On November 30th, 2020, E’, 15 y, arrived at our Long-COVID clinic.  

Case Report 

Symptoms impaired daily activity.   

 Fatigue, muscle ache, breathlessness that worsens during activity, 
dizziness, palpitations, concentration difficulty and memory loss, hair 
loss, diarrhea and weight loss.   

Previously participated in competitive sports (Basketball league)  
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Gupta, A., Madhavan, M.V., Sehgal, K. et al. Extrapulmonary manifestations of COVID-19. Nat Med 26, 1017–1032 (2020). 
https://doi.org/10.1038/s41591-020-0968-3 
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Definition 

Acute COVID-19: signs and symptoms of COVID-19 for up to 4 weeks. 

Ongoing symptomatic COVID-19: signs and symptoms of COVID-19 from 4 to 12 weeks. 

Post-COVID-19 syndrome: signs and symptoms that develop during or after an infection 
consistent with COVID-19, continue for more than 12 weeks and are not explained by an 
alternative diagnosis. 

https://www.nice.org.uk/guidance/ng188/resources/covid19-rapid-guideline-managing-the-longterm-effects-of-covid19-pdf-66142028400325 



 Definition 

 
Post COVID-19 condition occurs in individuals with 
a history of probable or confirmed SARS-CoV-2 
infection, usually 3 months from the onset of 
COVID-19 with symptoms that last for at least 2 
months and cannot be explained by an 
alternative diagnosis.  
 
Common symptoms include fatigue, shortness of 
breath, cognitive dysfunction but also others 
which generally have an impact on everyday 
functioning.  
 
Symptoms may be new onset, following initial 
recovery from an acute COVID-19 episode, or 
persist from the initial illness. Symptoms may also 
fluctuate or relapse over time. A separate 
definition may be applicable for children.   

https://www.who.int/publications/i/item/WHO-2019-nCoV-Post_COVID-19_condition-Clinical_case_definition-2021.1 



• 5 children with potential long COVID , median age of 12 years (9–15).  
• All 5 had fatigue, dyspnea, heart palpitations or chest pain 
• 4 had headaches, difficulties concentrating, muscle weakness, dizziness and sore throat.  
• The systematic review identified 179 publications with no information on long COVID in children. 

Literature search 

Ludvigsson JF. Case report and systematic review suggest that children may experience similar long-term effects to adults after clinical 
COVID-19. Acta Paediatr. 2021 Mar;110(3):914-921. doi: 10.1111/apa.15673. Epub 2020 Dec 3. PMID: 33205450; PMCID: PMC7753397. 
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Incidence and risk factors 

 129 SARS-Cov-2 positive children, mean age of 11 ± 4.4 years. 
 Assessed after 162.5 ± 113.7 days 
 30% at least one persisting symptom even after 120 days 

Buonsenso D, et al. Preliminary evidence on long COVID in children. Acta Paediatr. 2021 Jul;110(7):2208-2211. doi: 10.1111/apa.15870. 
Epub 2021 Apr 18. PMID: 33835507; PMCID: PMC8251440. 



Incidence and risk factors 
Osmanov, et al. European Respiratory Journal , 2021 (Russia) 

518 hospitalized children: 25% of children had persistent symptoms months after hospitalization. 
Older age and allergic diseases were associated with higher risk of persistent symptoms at follow-up. 

Molteni, et al. Lancet Child Adolesc Health, 2021 (UK) 

1734 children who tested positive for SARS-CoV-2: 4.4% had illness duration of at least 28 days, 
more commonly in older than younger children (5.1% of older children vs 3.1% of younger children; 
p=0.046). 1.8% had symptoms for > 56 days.  

Office for National Statistics (ONS) Survey, 10/2021 (UK) 
Among 297,743 >2 y, the prevalence of self-reported long COVID (> 4 weeks from diagnosis) is  
0.2% of children aged 2–11 years and 0.9% of children aged 12–16 years.  

Miller, et al. The Virus Watch study, Preprint, 2021 (UK)  

1.7% (80/4678 children) and 4.6%  (8/174)of children with evidence of SARS-CoV-2 infection had 
persistent symptoms lasting more than 4 weeks. Higher in girls, teenagers and children with long-
term conditions. 

Israeli Ministry of Health Survey, 9/2021 

13,834 children who tested positive for SARS-CoV-2: 11.2% residual symptoms. Following 6 months, 
1.8% in 3-6 years, 2.4% in 6-12 years and 4.6% in 12-18 years, had symptoms. RF- age and 
symptomatic disease.  



Stephenson, et al. The CLoCk Study. BMJ Open. (UK) 

3065 COVID positive vs. 3739 negative, 11-17 years, 3 months post-testing, 30.3% vs. 16.2%, had 
3+ symptoms.  any definition of Long COVID should consider multiple symptoms.  

Response rate was 13.4%. Tiredness, headache and shortness of breath vs. tiredness, headache 
and “other” in test negatives.  

No difference in the distribution of mental health scores. 

Blankenburg, et al. PrePrint, 2021, Mental health of Adolescents in the Pandemic: Long-
COVID19 or Long-Pandemic Syndrome? (Germany) 

188 Seropositive and 1365 seronegative adolescents (8th-12th grade). 

12-Q-survey for symptoms in the past week. 

Lack of differences comparing the reported symptoms between seropositive and seronegative 
students. 



Roessler, et al. Preprint. 2021 (Germany) 

11,950 children COVID-positive vs matched controls;  

96 outcomes aggregated into 13 symptom complexes; physical & mental health. 

3 months post testing, for all health outcomes, incidence rates (IRs) in the COVID-19 cohort were 
significantly higher than in the control cohort.  

Physical health (IRR=1.31, 95%‐CI=[1.24‐1.38]); mental health (IRR=1.39, 95%‐CI=[1.28‐1.52]);  

Stratified estimations for the age groups 0-11 and 12-17 yielded similar IRRs. 
 
Malaise/fatigue/exhaustion  
(IRR=2.28, 95%‐CI=[1.71‐3.06])   
Cough  
(IRR=1.74, 95%‐CI=[1.48‐2.04])  
Throat/chest pain  
(IRR=1.72, 95%‐CI=[1.39‐2.12])  

 

Incidence rates in children< than in adults. 

 

       

               

                ‘In summary, our findings demonstrate that post COVID-19 cannot be dismissed  

                  among children and adolescents’ 

Incidence and risk factors 



Taking the studies together, there is consistent evidence that some 
children will have persisting symptoms after testing positive for SARS-
CoV-2. 

Estimation of ~1% 

Incidence and risk factors 

Designated Pediatric Clinic, Schneider Children’s, Israel 

~160 children, mean age 11±4 years, (range:1-19), 30%: 5-11 years 

Background illness: none in 76% 

Competitive sports: 12% 

Acute COVID-19: Mild, symptomatic in 87% 

Non were vaccinated against COVID-19 
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Obstructive sleep apnea

Tic exacerbation

Tinnitus

Recurrent febrile episodes

Developmental regression

Cough

Tremor

Concentration difficulty

Arthralgia

Memory loss

Palpitations

Vasomotor complaints

Dizziness

Gastro-intestinal symptoms

Weight loss>5% of BW

Headache

Anosmia-dysgeusia

Paresthesia

Chest pain

Hair loss

Sleep disturbances

Dyspnea

Myalgia

Fatigue

Spectrum of physical symptoms 

Ashkenazi-Hoffnung, et al. Long COVID in Children, The Pediatric Infectious Disease Journal: August 5, 2021 - Volume - 
Issue - doi: 10.1097/INF.0000000000003285 



Spectrum of physical symptoms 

Buonsenso D, et al. Acta Paediatr. 2021  
Fatigue, muscle and joint pain, headache, insomnia, 
respiratory problems and palpitations.  

Buonsenso D, et al. Preliminary evidence on long COVID in children. Acta Paediatr. 2021 Jul;110(7):2208-2211. doi: 10.1111/apa.15870. 
Epub 2021 Apr 18. PMID: 33835507; PMCID: PMC8251440. 

Brackel et al. Pediatr Pulmonol. 2021 
National survey among Dutch pediatricians 
89 children, aged 2–18 years 

Stephenson, et al. BMJ Open. (UK) 
 Among 3065 COVID positive, tiredness, 
headache and shortness of breath were most 
common 

Brackel, CLH, et al. Pediatric long-COVID: An overlooked phenomenon? Pediatric Pulmonology. 2021; 56: 2495- 2502.   
https://doi.org/10.1002/ppul.25521 



Hyperventilation induced hypocapnia -> disabling symptoms such as: 
dyspnea, tachycardia, chest pain, fatigue, dizziness and syncope at exertion 
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Impact on daily function 

Brackel, CLH, et al. Pediatric long-COVID: An overlooked phenomenon? Pediatric 
Pulmonology. 2021; 56: 2495- 2502. https://doi.org/10.1002/ppul.25521 

Brackel et al. Pediatr Pulmonol. 2021 
National survey among Dutch pediatricians 
89 children, aged 2–18 years, suspected of long‐COVID with various complaints.  
Of these children, 36% experienced severe limitations in daily function. 



Impact on daily function 

Buonsenso, et al. Acta Paediatr. 2021   
 ~40 children: 42.6% being distressed by these symptoms 
ΔQoL-6 points 

Buonsenso D, et al. Preliminary evidence on long COVID in children. Acta Paediatr. 2021 Jul;110(7):2208-2211. doi: 10.1111/apa.15870. 
Epub 2021 Apr 18. PMID: 33835507; PMCID: PMC8251440. 
 

Ashkenazi-Hoffnung, et al. Long COVID in Children, The Pediatric Infectious Disease Journal: August 5, 2021 - Volume - Issue - doi: 
10.1097/INF.0000000000003285 

Ashkenazi-Hoffnung et al. Ped Infect Dis J. 2021 and unpublished data 
160 children: 40% moderate/severe limitation in ADL  
        60% limitation in physical activity 
ΔQoL-  Decrease of 29 (SD 25) points by parents; 52 (SD 20) points by 
children  



Impact on daily function 

Buonsenso D, et al. Preliminary evidence on long COVID in children. Acta Paediatr. 2021 Jul;110(7):2208-2211. doi: 10.1111/apa.15870. 
Epub 2021 Apr 18. PMID: 33835507; PMCID: PMC8251440. 
 

Ashkenazi-Hoffnung, et al. Long COVID in Children, The Pediatric Infectious Disease Journal: August 5, 2021 - Volume - Issue - doi: 
10.1097/INF.0000000000003285 
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Normal cardiac investigation in most 

Psychologically, parental anxiety, adjustment disorder, PTSD-10% 

Medical evaluation results 

Abnormal chest x-ray/ lung function tests- 30%; mild obstructive pattern 

Elevated creatine phosphokinase-14%; low ferritin- 40% 

Ashkenazi-Hoffnung, et al. Long COVID in Children, The Pediatric Infectious Disease Journal: August 5, 2021 - 
Volume - Issue - doi: 10.1097/INF.0000000000003285 
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Disease course 

Say D, Crawford N, McNab S, Wurzel D, Steer A, Tosif S. Post-acute COVID-19 outcomes in children with mild and 
asymptomatic disease. Lancet Child Adolesc Health. 2021;5(6):e22-e23. doi:10.1016/S2352-4642(21)00124-3 

Ashkenazi-Hoffnung et al. unpublished data 
160 children: 80% significant improvement/resolution of symptoms in 6-12 months; 
6% recurrent COVID-19 infection with long COVID relapse  

Ludvigsson et al. Acta Paediatr. 2021  
5 children: Some had improved after 6–8 months, but they all suffered from fatigue and 
none had fully returned to school.  

Ludvigsson JF. Case report and systematic review suggest that children may experience similar long-term effects to adults after clinical 
COVID-19. Acta Paediatr. 2021 Mar;110(3):914-921. doi: 10.1111/apa.15673. Epub 2020 Dec 3. PMID: 33205450; PMCID: PMC7753397. 

Say et al. Lancet Child Adolesc Health. 2021 (Australia) 
12/151 children with mild and asymptomatic disease 
Median age 3 years [IQR 1–8]; symptom duration 3-8 weeks.  
All children had returned to their baseline health status. 
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4 w, 12 w 

0.2-30%; Estimated ~1% 
Clinics at tertiary centers: >250  

Age, Female 

Wide; Physical ± Mental 

Resolution in 6-12 m in most 
Relapse 6% 

Variable; Among patients in  
designated clinics- ~50% mod/severe 

IRR ~1.5 

Mild obstructive airway disease 
: 30% 



 
"Children are not the face of the COVID-19 pandemic. But they risk being 
among its biggest victims.” 









Pediatric COVID-19 disease burden 
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