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Che cos’è il 
long Covid ?

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.

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

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

National Institute for Health and Care Excellence. COVID‐19 rapid guideline: managing the long‐ term effects of COVID‐19. NICE Guidelines; 2020
NIHR, UK 2021

1. post-intensive care syndrome
2. post-viral fatigue syndrome
3. long-term COVID syndrome

?





Proposed organ-specific injury in pediatric long Covid
(Fainardi et al., Life 2022)



Long Covid in Children



(Royal Children’s Hospital RCH, Melbourne, Australia)

8% (12/171) ha presentato 
sintomi LONG COVID

Epidemiologia – popolazione pediatrica

(Policlinico Universitario A. Gemelli, Roma, Italia)

42.6% almeno un sintomo oltre i  
60 giorni dopo l’infezione

(anche bambini con infezione 
paucisintomatica o asintomatica
hanno sviluppato sintomi a lungo 
termine)

4.4% (95%CI 3.5-5.5) ha 
sintomi> 28 giorni da infezione

(United Kingdom)



Fattori di rischio per Long COVID –
popolazione pediatrica

Older age and allergic diseases were 
associated with higher risk of 

persistent symptoms at follow-up



Adolescenza
Sesso femminile

Condizioni pre-esistenti o a lungo termine

AUMENTO SIGNIFICATIVO DELLA 
PROBABILITÀ DI SINTOMI PERSISTENTI

Fattori di rischio per Long COVID –
popolazione pediatrica

Preprint June 2021



The aim of the study was to describe and compare the clinical characteristics of adults and children affected by 
long COVID and to investigate the role of age and gender.

This study analyzed data from two independent prospective cohorts of adult and pediatric patients with prior 
confirmed SARS-CoV-2 infection followed in Parma, Italy. 

The adult cohort consisted of patients hospitalized due to COVID-19 and subsequently monitored after discharge. 

Clinical data collection was performed using adult- and child-specific versions of validated questionnaires
(ISARIC).
The mean time points of the surveys for both cohorts were 2.5-3.3 months, 5.4-6.9 months, and 8.4-9.9
months in the two cohorts.

Pediatric patients were enrolled on the basis of molecular tests, regardless of the severity of the infection, and
were represented mostly by outpatients

Puntoni et al., JCM 2023 in press 



425 adults:
• mean age = 58.4 years (SD 13.7)
• females = 195 (43%) 

RESULTS

925 children:
• mean age = 8.5 years (SD 3.8)
• females = 443 (47.9%)

Overall, adults experienced at least one symptom more
frequently than children (62% vs. 85%; p<.001).

No significant differences between males and females
but with a clear association with increasing age:
• 0-5 years: 59%;
• 6-11 years: 64%;
• 12-50 years: 71%;
• > 50 years: 85%, p<0.001
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Analyzing the different age subgroups, female
gender represents a significant protective factor
for children aged < 5 years and a risk factor in
patients aged 12-50 years.

AGE GROUPS
RISK OF LONG-COVID RELATED TO FEMALE 

GENRE
Hazard ratio (IC95%)

p

< 5 anni 0.64 (0.45-0.91) 0.012

6-11 anni 1.09 (0.88-1.35) 0.436

12-50 anni 1.39 (1.04-1.86) 0.025

> 50 anni 1.19 (0.94-1.50) 0.155

RESULTS

Increasing age represents a significant risk factor while the role of the female gender seems limited to patients aged 12-50
years, probably due to specific hormonal factors.

Puntoni et al., JCM 2023 in press 



Kaplan-Meier estimates of cumulative reported frequency of post-
COVID-19 symptoms, by sex, (A) in subjects aged 0-5y, (B) 6-11y, (C) 12-

50y and (D) >50y

Puntoni et al., JCM 2023 in press 



Puntoni et al., JCM 2023 in press 

Forest plot of the risk estimate (hazard ratio, HR) of post-COVID-19 symptoms for 
females vs. males in each symptom category, stratified by age group 



Prevalence of clinical manifestations of pediatric patients with long COVID
(Fainardi et al., Life 2022)



Tra i sintomi più frequenti:
- Insonnia;
- Sintomi respiratori;
- Difficoltà nella concentrazione;
- Stanchezza cronica;
- Dolore muscolare e/o articolare.

Questi sintomi, descritti sia nei bambini con
COVID-19 acuta sintomatica che
asintomatica, sono stati

particolarmente frequenti nei pz
valutati > 60 giorni dopo la
diagnosi iniziale.



LONG COVID PEDIATRICO e SFERA NEUROPSICHIATRICA – EVIDENZE ATTUALI

Sintomi riportati dai genitori e
sperimentati per più di 2 mesi
dopo la diagnosi clinica di COVID-
19, per un periodo variabile dai 6
agli 8 mesi.

SINTOMI più comuni:
- Stanchezza cronica;
- Dispnea;
- Palpitazioni/dolore toracico;
- Cefalea;
- Difficoltà nella concentrazione;
- Debolezza muscolare;
- Vertigini.

SINTOMI meno comuni:
- Dolore addominale;
- Perdite di memoria;
- Depressione;
- Rash cutanei;
- Dolori muscolari;
- Disordini del sonno;
- Diarrea, vomiti;
- Febbre remittente.

4 bambini su 5: nessuna comorbidità.
Una sola bambina: asma, allergie, ASD, con ricovero a circa 3 mesi dalla diagnosi di COVID-19 per mio-pericardite.

CONCLUSIONI: scarsità del campione, ma risultati in linea con studi più numerosi 
condotti sull’adulto.

Materiali e Metodi – Case report inerente una piccola
coorte: 5 bambini e ragazzi svedesi, dai 9 ai 15 anni (4
ragazze, età mediana 12 anni).



Materiali e Metodi: Case report inerente una piccola coorte: 5
bambini e ragazzi svedesi, dai 9 ai 15 anni (4 ragazze, età
mediana 12 anni).

Sintomi a 2 mesi dall’infezione
• Fatigue
• Dispnea
• Dolore toracico
• Palpitazioni

A 6-8 mesi dall’infezione:
• Tutti lamentano fatigue
• Nessuno è tornato alle 

attività scolastiche full time

Sintomi riportati dai genitori e che 
i soggetti coinvolti nello studio 

hanno sperimentato più di 2 mesi 
dopo la diagnosi clinica di COVID-
19, per un periodo variabile dai 6 

agli 8 mesi.16



Materiali e Metodi: studio cross-sectional osservazionale 
di 171 bambini in follow-up per pregressa infezione da 
SARS-CoV2 
(Royal Children’s Hospital RCH, Melbourne, Australia)

Long-COVID
8% (12/171) dei pz 
lamenta sintomi a 
distanza 

Più frequente:
Tosse (50%)



Materiali e Metodi: studio cross-sectional osservazionale
nazionale basato su un’indagine online compilata dai PLS
(Paesi Bassi)

Questionario:
1. Prevalenza di long-COVID
2. Manifestazioni cliniche
3. Severità di malattia ed impatto sulle attività quotidiane
4. Coinvolgimento di team multidisciplinare

Sintomi più comuni 
di long-COVID

Qualità di vita

→ 89 bambini (età media 13 anni) con long-COVID

Conclusione: 89 bambini con sintomi di long-COVID:

• Fatigue e dispnea soprattutto
• Limitazione delle attività di vita quotidiana



Materiali e Metodi: studio osservazionale di 25 bambini con 
pregressa ospedalizzazione per COVID-19 
(Ospedale Pediatrico Regina Margherita, Torino, Italia)

Follow-up: 130 giorni (4 mesi)
• Telefonico
• Clinico
• Laboratoristico
• Strumentale (Ecografia polmonare)Esami ematochimici

Ecografia polmonare

Conclusione: risoluzione clinica, ecografica e laboratoristica 
completa entro 4 mesi dall’infezione



Materiali e Metodi: studio di coorte prospettico su 1733 pz 
adulti ricoverati per infezione da SARS-CoV2
(Jin Yin-tan Hospital, Wuhan, China)

Follow-up: medio 186 giorni dall’infezione SARS-CoV2+

Scale di gravità alla diagnosi

Conclusioni
• 22-56% dei partecipanti ha un difetto di pulmonary diffusion

(DLCO) a 6 mesi dall’infezione 
• Persistenza di anomalie polmonari interstiziali all’imaging: 

opacità ground glass (GGO) e irregular lines

Correlazione con severità di 
malattia all’esordio

Test di funzionalità polmonare 
nel long-COVID



Materiali e Metodi: studio di coorte su 110 pz adulti ricoverati 
per infezione da SARS-CoV2, sottoposti a test di funzionalità 
polmonare al momento della dimissione
(Guangzhou Eighth People’s Hospital, Guangzhou, China.)

Conclusioni
• Difetto di diffusione polmonare (DLCO) in tutti i gradi di 

malattia, maggiore nei casi di polmonite severa
• Valori spirometrici non significativamente ridotti nei 

partecipanti e confrontando la severità di malattia

Necessario follow-up 
post-dimissione

Test di funzionalità polmonare 
nel long-COVID



Case-report: ragazza, 14 anni
(Roma, Italia)

Mild-COVID19
(fase acuta)

Febbricola (37,3°C)
Rinite

Anosmia
Ageusia

Dopo 30 giorni

Cefalea
Dolore toracico

Fatigue
Tachicardia

Dopo 7 mesi

RICOVERO
per persistenza di sisntomi

1. 6-min walktest→ tachicardia nel 1° min (FC> 155bpm) + facile 
affaticabilità

2 CPET→ lieve ipertensione polmonare

3. EE→↑ IL-6, IL-1, TNF-α, B-cells
↓ regulatory T-cells

4. Sierologia→↑ IgG e IgA per SARS-CoV2

STATO INFIAMMATORIO



V/Q SPECT (Single photon emission computed tomography) 

DIFETTI DI PERFUSIONE significativi al segmento apicale del lobo destro

NB: non corrispondenza con alterazioni di parenchima alla TC eseguita in contemporanea



Diagnosi: "pulmonary circulation dysfunction with possible peripheral
microvascular and endothelial damage». 

Terapia: methylprednisolone 2 g/kg once daily for 2 weeks, then
tapered over the next 4 weeks + low molecular weight heparin with a 
plan of changing to oral anticoagulants and continuation of therapy for 
6–9 months in total.



12 
CENTERS

Prospective multicenter study conducted in 12 centers across 9 regions in Italy.
A nation-wide cohort of children with a previous SARS-CoV-2 infection.

Children aged under 17 years with a SARS-CoV-2 infection during the previous 3 months were
enrolled from February 2022 to November 2022

Previously validated ad hoc questionnaires (ISARIC) were used to investigate 
neurological symptoms and quality of life among enrolled patients.

Evaluations of symptoms were conducted at median time-points of 2.4 (range 2.0-2.9), 5.4 (range
5.0-5.9) and 8.4 (range 8.0-8.8) months after the infection. The first survey was conducted during a
medical examination.

Follow-up is still ongoing and include further evaluations at 12, 18, and 24 months

LONG-COVID-Ped (L.O.V.e. cohort)



1059 patients enrolled to date. 
Preliminary results are available for 925 children:
• mean age = 8.5 years (SD 3.8)
• females = 443 (47.9%) 

RESULTS

Overall, 252 (27.2%) patients reported neurological symptoms
during the first 3 months after acute infection.

Children reporting neurological long-COVID were older, more
often female, and presented at least one comorbidity and
neurological symptoms during the acute phase

Neurological symptoms:
• Headache
• Brain fog or concentration problems
• Balance impairments
• Syncopation
• Dizziness
• Eyesight problems
• Paraesthesia

Patients with 
neurologcal long 
COVID (N=252)

Patients without 
neurological long 

COVID(N=673)

p

DEMOGRAPHICS

Age; mean (SD); years 9.7 (3.3) 7.4 (4.3) <0.001

Sex; n (%) female 145 (57.5) 298 (44.3) <0.001

COMORBIDITIES; n (%)

Neurological 14 (5.6) 13 (1.9) 0.021

Gastrointestinal 15 (6.0) 15 (2.2) 0.022

Allergy 49 (19.4) 73 (10.9) 0.003

At least 1 111 (44.1) 235 (34.9) 0.012

ACUTE PHASE; n (%)

Headache 143 (56.8) 219 (32.5) <0.001

Cognitive fog 9 (3.6) 2 (0.3) <0.001



RESULTS
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NEUROLOGICAL SYMTPOMS

3 months 6 months 8 months

Headache and concentration deficits were the most commonly reported neurological symptoms in all time-points.

A slow reduction of the prevalence of neurological long-COVID was observed during follow-up.



1059 patients enrolled to date. 
Preliminary results are available for 925 children:
• mean age = 8.5 years (SD 3.8)
• females = 443 (47.9%) 

RESULTS

Gastro-intestinal symptoms were reported in 178 (19.2%) of
children after 3 months from the infection. A slow decrease of
GI symptoms was observed during follow-up.

No significant differences were found between children with
and without GI-LC in terms of age, vaccination rates and
hospitalization (p>0.05).

3 months 5 months 8 months

N° children 925 559 328

Diarrhea, n (%) 43 (4.6) 27 (4.8) 18 (5.5)

Abdominal pain, n (%) 55 (5.9) 40 (7.1) 17 (5.2)

Vomiting, n (%) 29 (3.1) 13 (2.3) 9 (2.7)

Constipation, n (%) 20 (2.2) 18 (3.2) 9 (2.7)

A previous GI comorbidity and overweight/obesity were reported more frequently in children with GI-LC (7.9 % vs 2.1 %,
p<0.001, and 2.3% vs 0.5%, p=0.05).

In children with GI-LC compared to those without, a higher prevalence of abdominal pain (21.4% vs 8.6%, p<0.001) and diarrhea
(19.1% vs 9%, p<0.001) during the acute phase of COVID-19 was reported.



Materiali e Metodi: 20 bambini afferenti al Centro FPR infantile
di Parma con infezione da SARS-CoV2 nei 6 mesi precedenti

Età media: 11.1±3.6 anni
Sesso: 14 M, 6 F
16 in follow-up per asma bronchiale

FISIOPATOLOGIA RESPIRATORIA INFANTILE –CLINICA PEDIATRICA, AOU PARMA

SPIROMETRIA

FEV1

(percentile)
2.37 ± 0.91 L

(100.5 ± 11.5 %)

FEV1/FVC 89.2 ± 7.0

FEV25-75 

(percentile)
2.85 ± 1.35 L 

(104.9 ± 30.8 %)

IOS (impulse oscillometry system)

R5Hz
(percentile)

0.68 ± 0.28 kPa/L/s
(111.2 ± 27.3 %)

R20Hz
(percentile)

0.51 ± 0.19 kPa/L/s
(112.4 ± 27.6 %)

R5-20Hz 0.14 ± 0.14 kPa/L/s

MBW (multiple breath wash-out)

LCI 2.5%

(percentile)
6.8 ± 0.4

(104 ± 7.6 %)

Scond 132.9 ± 43.7 %

Sacin 127.6 ± 81.3 %

Nei limiti di norma

Resistenze centrali e periferiche liev. ↑ rispetto al predetto

LCI nella norma, senza differenze nella disomogeneità 
ventilatoria tra vie respiratorie di conduzione e periferiche

SIMRI 2021



Pre-COVID
(Mar 1, 2017-
Feb 28, 2020)

(n=56,449)

Post-COVID
(Mar 1, 2020-
Feb 28, 2022)

(n=27,919)

Whole period
(Mar 1, 2017-
Feb 28, 2022)

(N=84,368)

Sex, n(%) males 32,262 (57.2) 15,798 (56.6) 48,060 (57.0)

Age class, y n(%)

0-1 21,285 (37.7) 10,740 (38.5) 32,025 (38.0)

2-5 14,135 (25.0) 5,717 (20.5) 19,852 (23.5)

6-11 9,500 (16.8) 4,634 (16.6) 14,134 (16.8)

12-17 11,529 (20.4) 6,828 (24.5) 18,357 (21.8)

Hospital admissions in Pediatric Units in Emilia-
Romagna Region

Esposito S, unpublished data
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Data del ricovero

Disturbi mentali (290-319)

Esposito S, unpublished data



Sintomi o sindromi 
speciali non 
classificati altrove 
(307)

Disturbi episodici 
dell’umore (296)

Altre psicosi non 
organiche (298)

Disturbi 
pervasivi dello 
sviluppo (299)



Disturbi d'ansia, 
dissociativi e 
somatoformi (300)

Disturbi di 
personalità (301)

Abuso di droghe senza 
dipendenza (305)

Reazione di 
adattamento (309)



Disturbo depressivo, 
non classificato altrove 
(311)

Disturbo delle 
emozioni specifico 
dell'infanzia e 
dell'adolescenza 
(313)

Ritardi specifici 
dello sviluppo 
(315)







TAKE HOME MESSAGES

• Pediatric long COVID is a clinical problem that involve a relevant proportion of 
children

• Prognosis of these cases is generally good as in most of them symptoms disappear 
spontaneously 

• The few children with significant medical problems should be early identified 
after the acute phase of the infection and adequately managed to assure 
complete resolution 

• Most of persistent or emerging symptoms of long duration regard mental health 

• A relevant psychological support for all the children during and after COVID-19 
pandemic must be organized by health authorities and government that have to 
treat this as a public health issue 



Mi vaccino perché 
so cosa c’è dentro, 
ma soprattutto so 

cosa c’è là fuori
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