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Post COVID-19 condition, WHO (Ottobre 2021)



Prevalenza

Almeno nel 10% dei pazienti 
1-2 milioni di persone con almeno un sintomo persistente ad un anno dalla fase acuta





Presentazione clinica: cluster di sintomi/fenotipi



Alkodaymi MS et al. Clin Microbiol Infect. 2022;28:657–66.







Disordini autoimmunitari



Males

Females



Danno d’organo: Polmone

• 20% dei pazienti presenta persistenza di dispnea da sforzo, tosse

• Danno in fase acuta per endoteliopatia, manifestazioni trombotiche e 
infiammazione per tempesta citochinica

• Soprattutto nei pazienti con malattia severa in fase acuta e necessità 
di ventilazione meccanica

• Alterazione della capacità di diffusione del CO (DLCO <80%) che può 
persistere per mesi e in alcuni casi evolvere in fibrosi (deposizione di 
collagene e danno tissutale infiammatorio); possibilità di alterazioni 
radiologiche alla TAC per mesi con possibili esiti

Alberto Mantovani et al, Cell Death & Differentiation (2022) 29:1891–1900



Danno d’organo: SNC

• Problemi cognitivi (memoria nel 56% dei pazienti a 4/7 mesi;
attenzione, funzioni esecutive)

• Studi con 18F-FDG PET hanno evidenziato ipometabolismo in
alcune aree cerebrali; modifiche della sostanza bianca e
grigia (insulto cerebrale durante la fase acuta?)

• Fattore di rischio per sviluppare deficit cognitivi?

Alberto Mantovani et al, Cell Death & Differentiation (2022) 29:1891–1900













Post Acute Infection Syndromes

• Presente solo in una proporzione di pazienti dopo la fase acuta

• Spesso mancata guarigione clinica completa per persistenza di sintomi 
aspecifici

• Non vi sono marcatori oggettivi da utilizzare nella diagnostica

• Raramente il patogeno risulta ancora presente

• Comunque creano disabilità con impatto sul sistema sanitario



Possibili cause di 
Post Acute Infection

Syndrome :
batteri, virus, 

parassiti



Incremento dell’incidenza di diabete mellito



• A cohort of more than 180,000 participants who had a positive COVID-19 test
were followed up for about 1 year.

• Compared to a non-infected contemporary and a historical control group (both >

4M subjects) cohort members were observed to have an increased risk of

incident diabetes.

• The risk was found to increase according to the severity of disease during the

acute phase of the infection.

• Comparing three groups of patients (nonhospitalized, hospitalized, and admitted

to intensive care), the risk was found to be related to disease severity but also

present in the non-hospitalized group.





• The excess burden of diabetes among non-hospitalized individuals (8.3 per 1000

people at 12 months) points to the magnitude of the problems that health

systems might face, considering the hundreds of millions of people infected

globally.

• Given the importance of this major risk of Long Covid, it will be important to

support the conclusion of these reports with prospective epidemiological studies.

• An immediate implication of the studies is the necessity of screening for

hyperglycemia not only during the acute phase of Covid-19 but also during the

follow-up.



Fattori di rischio











SARS CoV-2 viremia
EBV DNA

Autoanticorpi (che neutralizzano INFs e ANA)
Diabete mellito tipo 2



notable connection 

between autoAbs, T2 

hyperinflammation

and T3 PASC



TNF

reactivation of latent EBV and 
SARS CoV-2 RNAemia at T1 are 

factors that anticipate, to varying
degrees, PASC at T3.









Post Acute Infection Syndromes: cause comuni?

SARS CoV-2 RNA o Ag può persistere in linfonodi, colon, ileo, 
appendice, colecisti, fegato, SNC, cuore, rene, muscoli per 9/180 

giorni dopo la guarigione (TNF negativo)
Gaebler, C. et al. Nature 591, 639–644 (2021).
Cheung, C. C. L. et al. Gut 71, 226–229 (2022).

Attivazione autoimmune per trigger da parte del 
patogeno o per attivazione di linfociti T/B 

per stimolazione citochinica
Chang, S. E. et al. Nat. Commun. 12, 1–15 (2021).
Wallukat, G. et al. J. Transl. Autoimmun. 4, 100100 (2021).



Persistenza virale

• In the case of SARS-CoV-2, it has been recently shown that the
virus can establish a long-term, non-productive persistent
infection in different types of cells in vitro

• Due to the high cell–cell fusion activity of its spike protein, the
SARS-CoV-2 virion or some of the virus components may spread
through cell–cell contact. This insidious strategy, which is adopted
by other RNA viruses, including the respiratory syncytial virus, the
measles virus and HIV, allows the pathogen to spread in a particle-
independent way, promoting immune evasion.

• Cell-to-cell transmission of SARS-CoV-2 has been
recently demonstrated in human cells.

Lee S, et al. Robust and persistent SARS-CoV-2 infection in the human intestinal brush border expressing cells. Emerg Microbes Infect. 2020;9:2169–79.

GamageAM, et al. Human nasal epithelial cells sustain persistent SARS-CoV-2 infection in vitro, despite eliciting a prolonged antiviral response. mBio. 2022;13.

Cong Zeng et al, Proc Natl Acad Sci 2022; 119(1):e2111400119
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Post Acute Infection Syndromes: cause comuni?

Disregolazione del microbioma, viroma o micobioma indotto
dall’infezione acuta o dalla risposta immunitaria
Possibile riattivazione EBV/CMV/HSV

Su, Y. et al. Cell 185, 881–895 (2022).

Incapacità a riparare il danno tissutale per effetto
del patogeno o della risposta immunitaria
(fibrosi)

Matthay, M. A. et al. Nat. Rev. Dis. Prim. 5, 18 (2018).







CD4 T cells

CD8 T cells





Inflammaging and immunosenescence



Metaflammation: metabolic inflammation



MAFLD



ISS





DLCO, Chest CT scan, Spirometry

• Evidence is insufficient to provide a recommendation for or against
chest imaging or spirometry.

• Chest CT should be considered at 3 to 6 months in patients with
dyspnoea or abnormal PFTs, regardless of symptoms, to rule out
other causes and identify fibrotic changes.













Dati HSP e progetti in corso



Long COVID: dati preliminari



Methods

• Single-centre prospective cohort study

• Inclusion criteria: 
• adult patients hospitalised for COVID-19 at San Paolo and San

Carlo hospitals, Milan, between March 1st 2020 and November
1st 2020

AND

• evaluated at the post-COVID ID outpatient clinic between April
15th 2020 and December 15th 2020



Demographic and clinical characteristics of patients according to “long COVID”

Parameters Total population
(N 377)

No long COVID
(N 117)

Long COVID
(N 260)

p values

Age, years* 57 (49-68) 56 (42-64) 58 (51-69) 0,008
Gender, females° 137 (36,3%) 25 (21,4%) 112 (43,1%) <0,0001
Comorbidities° 164 (43,5%) 45 (38,5%) 119 (45,8%) 0,185
Smoking°:
Never
Ex smokers
Active smokers
Unknown

216 (57,3%)
20 (5,3%)

131 (34,7%)
10 (2,7%)

71 (60,7%)
9 (7,7%)

30 (25,7%)
7 (5,9%)

145 (55,8%)
11 (4,2%)

101 (38,8%)
3 (1,2%)

0,046

Pneumonia:
Absence of pneumonia
Pneumonia

31 (8,2%)
346 (91,8%)

9 (7,7%)
108 (92,3%)

22 (8,5%)
238 (91,5%)

0,287

Oxygen therapy°:
No 02 therapy
Low/high flows systems
CPAP, NIV
OTI

35 (9,3%)
197 (52,2%)
115 (30,6%)

30 (7,9%)

13 (11,1%)
60 (51,3%)
35 (29,9%)

9 (7,7%)

22 (8,4%)
137 (52,7%)
80 (30,8%)
21 (8,1%)

0,879

*median (IQR), Mann Whitney test ° n (%), Chi-square test



Persistent symptoms in «long COVID»

* p <0.005



PTSD, anxiety and depression in «long COVID»

* p <0.005



Factors associated with “long COVID” in univariable and multivariable logistic regression

PARAMETERS OR (95%CI) p values AOR (95%CI) p values

Female (vs male) 2,78 (1,68-4,62) <0,0001 3,32 (1,78-6,17) <0,0001

Age,
10 years older 1,03 (1,01-1,04) 0,001 1,03 (1,01-1,05) 0,01

No 02 therapy
low high flows
CPAP/NIV/IOT

1
0,67 (0,38-1,19)
0,97 (0,55-1,71)

0,17
0,91

1
0,39 (0,19-0,82)
0,67 (0,29-1,55)

0,01
0,34

LOS,
Each day more 1,01 (0,99-1,03) 0,28 0,998 (0,97-1,03) 0,92

Comorbidities (vs no) 1,35 (0,86-2,11) 0,19 1,05 (0,597-1,84) 0,87

Active smoker
Unknown
Never smoker
Former smoker

1
0,13 (0,03-0,52)
0,61 (0,37-0,997)
0,36 (0,14-0,96)

0,004
0,05
0,04

1
0,16 (0,04-0,75)
0,56 (0,31-1,01)
0,19 (0,06-0,62)

0,02
0,05
0,01

BMI 30
Unknown
BMI <30

1
0,29 (0,096-0,91)
0,55 (2,27-5,06)

0,03
0,02

1
0,13 (0,30-0,53)
0,55 (0,31-0,98)

0,004
0,04

Time from symptoms onset to
virological clearance,
each day more

1,01 (0,99-1,02) 0,64 0,99 (0,98-1,01) 0,47



EUCARE-POSTCOVID Study: Objectives

Primary objective is to assess the prevalence and risk 
factors of post COVID-19 condition in a cohort of 

recovered COVID-19 patients.



EUCARE-POSTCOVID Study: study design and centers

Observational multicenter cohort study.
• The coordinator center is the Clinic of Infectious Diseases, San Paolo Hospital, ASST

Santi Paolo and Carlo, Department of Health Sciences, University of Milan, Milan,
Italy.

• The other centers that will participate in the study are:
Vilnius University Hospital, Santaros Klinikos, Vilnius, Lithuania;
University Hospital Heinrich Heine of Dusserldorf, Dusserldorf, Germany;
Infectious Diseases, AIDS and Clinical Immunology Research Center Tbilisi, Georgia;
Policlinico “Tor Vergata”, Università degli Studi di Roma “Tor Vergata”, Rome, Italy;
Regional Hospital Dr. Juan Graham Casasús, Villahermosa, Tabasco, Mexico;
St. Mary Hospital, Imperial College Healthcare NHS Trust, London, England;
Centro Hospitalar de Lisboa Ocidental, Lisbon, Portugal;
St. Petersburg Phthisiopulmonology Research Institute, Russia



EUCARE-POSTCOVID Study: patients group

Patients diagnosed with acute COVID-19 disease from 01/03/2020 to
01/02/2025 will be enrolled in the study:

- Group 1 (hospitalized patients): patients hospitalized for COVID-19
disease; at hospital discharge patients will be given the appointments for
the follow-up post COVID examinations;
- Group 2 (outpatients): patients diagnosed with mild COVID-19 disease

and thus not hospitalized
- Group 3 (non COVID, control group): non-COVID-19 hospitalized

patients (hospitalized for other viral/bacterial pneumonia).



EUCARE-POSTCOVID Study: procedures

At each post COVID-19 visit (at 2-3 months, 6-9 months, 12-15 months): 

• Short version of WHO CRF for collection of symptoms, Fatigue Numerical Rating Scale, 

MRC dyspnea scale

• Routine blood exams and collection of blood/serum samples

• Hr-QoL (EQ5D-5L)

• Psychological questionnaires: HADS-A/D (anxiety/depression), PTSD (Post-Traumatic

Stress Disorder)

• Hospital re-admissions, COVID vaccination status

If clinical needs: pneumological/cardiological/neurological/other consultant evaluation



Patients with confirmed diagnosis of SARS-CoV-2 infection/COVID-19 hospitalized at San
Paolo Hospital (Milan, Italy), from 24 February 2020 to 04 November 2021, and at
Policlinico Tor Vergata (Rome, Italy), from 24 February 2020 to 07 January 2022 and
discharged alive.
Analysis included a proportion of these who underwent a visit to a post COVID-19
outpatient clinic set-up in each center.

In details, the patients enrolled in the EUCARE-POSTCOVID study cohort were 612 from
San Paolo hospital and 160 from Policlinico Tor Vergata.
During the same period, a total of 2802 patients have been hospitalized because of SARS-
CoV-2 infection/COVID-19 in the two centres, but just 787 were enrolled in the post-
COVID-19 clinic (27.5%).
PASC cohort consist of 772 patients.










