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“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.”
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Rate : 25%

Used definition: “ Presence of one or more 
symptoms more than 4 weeks following a 
SARS-CoV-2 infection ”
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Little information about:
 Prevalence
 Risk Factors

 Temporal evolutions

 Preventive/Therapeutic strategies

Limitations of 

current studies

Different study designs
Different definitions of Long Covid

Different time of follow-up

Diff population (outpatient vs admitted)
Data collectins (mostly self collected)

Lack of long-term follow-up
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“Post-COVID-19 condition occurs in young people with a history of confirmed SARS-CoV-2 infection, 

with at least one persisting physical symptom for a minimum duration of 12 weeks after initial testing 

that cannot be explained by an alternative diagnosis. The symptoms have an impact on everyday 

functioning, may continue or develop after COVID infection, and may fluctuate or relapse over time”

PEDIATRIC DEFINITION
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“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. Current evidence suggests
that symptoms more frequently reported in children and adolescents with post-COVID-19 condition
compared with controls are fatigue, altered smell/anosmia and anxiety. Other symptoms have also
been reported.* Symptoms generally have an impact on everyday functioning such as changes in
eating habits, physical activity, behaviour, academic performance, social functions (interactions with
friends, peers, family) and developmental milestones. Symptoms may be new onset following initial
recovery from an acute COVID-19 episode or persist from the initial illness. They may also fluctuate
or relapse over time. Workup may reveal additional diagnoses, but this does not exclude the
diagnosis of post COVID-19 condition”
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Update from our Cohort in Rome

Primary Aim

 Evolution

 Variants

 Vaccines

Risk Factors of

Long Covid

Seconday Aims



Materials and Methods

Type of study: Prospective Cohort, follow-up at 3-

6-12-18 months

Setting: In presence at Out-patient Post-Covid Unit 

Policlinico A. Gemelli, Roma, Italia

Period: April 2020 - October 2022

Inclusion Criteria:    Children 0 a 18 years

First assessment in the outpatient Post Covid

Confirmed Sars-Cov-2 infection

Informed consent
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Materiali e Metodi

Patients from Pediatric 
Ward

Patients from ED

Post Covid Unit 
Patients evaluation after 3 months 
from Sars-Cov-2 acute infection

Non- hospitalized
patients

Persistent Symptoms?

Others diagnosis?

Yes

No

LONG COVID

Specialist evaluation, 
treatment and follow-up

No further examination Yes

No
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Materiali e Metodi

 Age

 Gender

 Comorbidities

 Date of infection and circulating variants

 Symptoms during acute infection

 Severity/Need of admission

 Outcome acute infection (recovery vs persistence)

 Covid-19 vaccines

 Therapy

Informazioni raccolte
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Materiali e Metodi

Dicembre 2019

Virus Wild

28 Dicembre 2020

Variant Alfa

28 Giugno 2021

27 Dicembre 2021

Variant Delta

Variant Omicron
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Risultati 

Patients reffered to Post Covid Unit 
after Sars-Cov-2 infection

N= 1243

Patients with 3 months FUP
N= 1234

Lost to 3-months FUP
N=9

Patients with persistent
symptoms at 3-months FUP

N= 300

Recovered patients*
N= 934

LONG COVID
N= 294

Alternative diagnosis
N=6

*Definition= disappearance of symptoms or persistence of mild symptoms not limiting daily activities, school or sports
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Results

Entire Cohort
(N=1243)

Age (years), median 7,25

Female, n (%) 575 (46,3%)

Comorbidities, n (%) 164 (13,2%)

Asymptomatic, n (%) 109 (8,8%)

Hospitalized, n (%) 28 (2,2%)





 
Univariate 

OR  

(95% CI) 

P R2 di 

Nagelkerke 
Multivariable OR 

(95% CI) 
p 

Female*  1,24 (0,96 - 
1,62) 

0,100 0,003 
  

Age (years) 1,24 (1,19 – 
1,28) 

<0,001 0,176 1,23 (1,18 – 1,28) <0,001 

Age higher than 10 years 3,79 (2,87 - 
5,01) 

<0,001 0,103 
  

Comorbidities 1,73 (1,21 - 
2,48) 

0,003 0,011 1,68 (1,14 – 2,50) 0,09 

Asymptomatic 0,40 (0,22 - 
0,73) 

0,003 0,013 0,46 (0,24 – 0,85) 0,013 

Original COVID variant 3,37 (1,81 - 
6,26) 

<0,001 0,017 
  

Alfa COVID variant 3,73 (2,32 - 
6,00) 

<0,001 0,034 
  

Delta COVID variant  1,18 (0,86 - 
1,63) 

0,310 0,001 
  

Omicron COVID variant 0,47 (0,36 – 
0,62) 

<0,001 0,035 0,60 (0,45 – 0,81) 0,001 

Vaccination performed 1,96 (1,44 – 
2,67) 

<0,001 0,022 
  

Vaccination completed  1,87 (1,31 – 
2,67) 

0,001 0,014 
  

Hospitalization during the 

acute phase 
 

2,62 (1,21 – 
5,67) 

 
0,014 

 
0,007 

 
4,80 (1,91 – 12,1) 

 
0,001 

 



Risultati: Varianti

In multivariate logistic regression, compared to the Omicron variant, all other
variants were significantly associated with higher rate of persistence of symptoms at
3 and 6 months.

 
Multivariable OR  

(95% CI) 

for 3 months follow-up 

p Multivariable OR  

(95% CI) 

for 6 months follow-up 

p 

Omicron SARS-Cov2 variant - - - - 

Wild SARS-Cov2  variant 4,12 (2,20-7,72) <0,001 8,59 (4,31-17,11) <0,001 

Alfa SARS-Cov2  variant  4,35 (2,68-7,07) <0,001 9,88 (5,80-16,83) <0,001 

Delta SARS-Cov2  variant 1,47 (1,06-2,05) 0,0219 1,98 (1,27-3,09) 0,003 

 



Risultati: Vaccini

5-11 anni

FUP 6 monthsFUP 3 months

> 11 anni



Risultati: Evoluzione temporale



Conclusions (part 1)

 Confirmed long-term impact of Long Covid in children

 Clinical symptoms in line with literature

 Some patients have symptoms for more than a year

 Risk factors (age, comorbidities, hospitalization) and variants (alfa>wild>delta)

 Partial effect of 2 doses of vaccination, need of other strategies

 Need of biomarkers and diagnostic tests (follow this space…)



Fatigue
PEM

Tachycardia
Chest pain

Myopericarditis

Arthalgias and 
muscle pain

Gastrointestinal Symptoms

(recurrent abdominal pain, 
Nausea

Irregular alvus)

Neuropsychiatric
Symptoms

Chronic headache
Difficult concentrating

Brain Fog

New onset subacute 
neuropsychiatric

disease



What to do for these children!?!?!?!

1- Don’t know (yet)!!

2- Recognize the problem and offer CARE to the family

3- Establish health services and partnerships FAMILY DOCTORS / HOSPITAL / FAMILIES

4- Develop local guidelines to be implemented regularly as new advances are achieved

5- Open-minded international collaborations to advance knowledge in the field
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Acute SARS-CoV-2 infection/disease

F-Up at 1 month after discharge
Clinical assessment + ISARIC paediatric long COVID survey

Stop F-Up
Research studies

Persisting symptoms

F-Up at 3 months
Clinical assessment + ISARIC paediatric long COVID 

survey

Neurological 
Symptoms

Cardiorespiratory 
symptoms Skin

Gastrointestinal 
symptoms

Blood, immunology, coagulation

Neurologist

EEG

Brain MRI
(consider brain 

SPECT)

ECG (rest and stress)

Heart and lung US

Spirometry (rest and 
stress) and 6-min 

walking test

Polysomnography

Heart MRI

Lung SPECT/CT
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markers

Bowel US
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Wait and see up to 3 months (self recover?), but showing
the family your support in the meantine, and that a team 

will take care of their needs

Personalized approach, investigating
- Either other causes

- Organ / immune damage related to SARS-CoV-2 infection
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Iwasaki et al

Immune profile of children with post-acute sequelae of SARS-CoV-2 
infection (Long Covid)

Why
Post Covid-19

Condition?



Blood, immunology, coagulation

Brain MRI
(consider brain 

SPECT)
LP?

Heart 
MRI

Lung SPECT/CT
Consider endoscopy 

With biopsy

Abdominal MRI
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Cardiopulmonary 
exercise testing

(CPET)

• on a cycloergometer with a WATT Ramp protocol
• Functional global cardiorespiratory capacity (VO2 peak)
• Signs of cardiac limitation (VO2 / work - HR max - VO2 / 

HR)
• Locomotor muscle dysfunction

• Anaerobic threshold (AT)
• Signs of pulmonary vascular disease with or whitout

pulmonary hypertension (VE / VCO2 slope - PETCO2 
teleinspiratory pressure for CO2)

• Signs of inefficient ventilation (BR breathing reserve -
Basal and peak SatO2)

• Arrhythmias and signs of reduced coronary reserve
(ECG)

• Blood pressure
• Signs and symptoms of dyspnoea, muscle fatigue and 

reduced coronary reserve



P SPECT: Details of abnormal 

Distribution pattern
CPET: muscolar

deconditioning and fatigue

CPET: Likehood of pulmonary 

vasculopathy (VE/VCO2 slope )

CPET: cardiogenic efficiency

(pulse of O2)

functional capacity (VO2 

peak)

1 non homogeneous distribution 

with localized perfusion defect

Mild likely Reduced Moderate reduction

2 normal moderate unlikely Reduced Normal?

3 non homogeneous distribution 

with localized perfusion defect

Severe unlikely Reduced Moderate reduction

4 normal Moderate with 

desaturation

unlikely normal normal

5 non homogeneous distribution moderate unlikely reduced mild reduction

6 normal moderate unlikely reduced mild reduction

7 non homogeneous distribution moderate unlikely normal normal

8 normal moderate not evaluable for early fatigue and 

pains

not evaluable for early 

fatigue and pains

not evaluable for early 

fatigue and pains

9 normal Mild suspected normal normal

10 non homogeneous distribution Severe suspected normal normal

11 normal moderate unlikely reduced mild reduction

12 normal Severe unlikely reduced severe reduction

13 normal moderate suspected normal normal











Visual analysis of PET images showed a moderate reduction in 18F-FDG uptake in bilateral mesio-
temporal region (Figure 1); these findings were confirmed by the voxel wise analysis. The SPM8 
analysis showed, at a height threshold of p<0.001 (uncorrected), a significant hypometabolism
(p<0.001) in both patients (n = 2), as compared to healthy subjects (n = 19), in the left and right
mesio-temporal regions with a peak in bilateral hippocampus (right: MNI coordinates 22/-12/-20 mm 
with a T-Score of 6.7; left: MNI coordinates -20/-16/-19 mm with a T-Score of 6.1; Figure 2). 
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Conclusions
• Increasing recognition of pathological events in Long Covid

Adults, including those living with children. This can potentially
impact their ability to care for their children.

• Increasing evidence of children with Long Covid worldwide

• Need of investigate for chronic subtle organ damage in kids as
well

• Better partnerships with patients/parents org

• Hopefully, shared protocols worldwide

• Indirect benefits: better understanding of other post-
viral/infectious conditions



Thank You


