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Post COVID-19 condition-PCC, WHO (Ottobre 2021)



Post COVID-19 condition: need of a new definition?
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Neurological PCC



New clinical conditions after SARS COV-2







Higher incidence of diabetes post COVID-19?







Risk factors of PCC







Reduced probability of long COVID during Omicron

Antonelli M et al .Lancet. 2022 Jun 18;399(10343):2263-2264; 



Vaccination and PCC





Possible causes of PCC
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EuCARE-PASC Study: Centers and study design 

The coordinator center is the Clinic of Infectious Diseases, San 
Paolo Hospital, ASST Santi Paolo and Carlo, Department of Health 

Sciences, University of Milan

The others centers that will partecipate are: 

 Centro Hospitalar de Lisboa Ocidental, Lisbon, Portugal;
 Federal University of Minas Gerais, Minas Gerais, Brasil;
 Policlinico “Tor Vergata”, Università degli Studi di Roma “Tor

Vergata”, Rome, Italy;
 Pomeranian Medical University, Szczecin, Poland;
 Regional Hospital Dr. Juan Graham Casasús, Villahermosa,

Tabasco, Mexico;
 Vilnius University Hospital, Santaros Klinikos, Vilnius, Lithuania;
 University Hospital Heinrich Heine of Dusserldorf, Dusserldorf,

Germany



Aims

The primary aim was to investigate the prevalence of post COVID-19
condition:
• According to WHO definition (October 2021)
• Clusters of symptoms

The secondary aim was to explore predictors of post COVID-19 condition (age,
gender, comorbidities, viral variant, disease severity)



Materials and methods: study population

• Patients with confirmed diagnosis of SARS-CoV-2 infection hospitalized at
San Paolo Hospital (Milan, Italy) and at Policlinico Tor Vergata (Rome,
Italy), from 24 February 2020 to 07 January 2022 and discharged alive
(Hospitalized cohort).

• A proportion of these patients underwent a post COVID-19 visit at the
post COVID outpatient clinic of each center (Post COVID cohort); post
COVID-19 evaluations at 2-3, 6-9 and 12-15 months after the acute phase,
patients with ≥1 visit have been included.



Statistical analyses: Inverse Probability Weighting

• Inverse Probability Weighting (IPW) was used to create a pseudo-
sample where individuals are weighted according to the inverse of
the probability of being sampled for the Post COVID visit.

• The association between age, gender, comorbidities, disease
severity and viral variants with post COVID-19 condition has been
evaluated using weighted logistic regression models.



772 (27.5%) underwent
at least one post COVID
visit;
84.6% patients had a
post COVID visit at 2-3
months visit
13.6% at 6-9 months
1.8% at 12-15 months

PTV, Policlinico Tor Vergata, Rome;
SPM, San Paolo Hospital, Milan



Prevalence of Post COVID condition

PASC definitions N of patients: N 772 % of PASC

WHO PASC 530 68.7%

Physical PASC 505 65.4%

Psychological PASC 229 29.7%

301 204 25

PHYSICAL PASC

PSYCHOLOGICAL PASC

56.8% 38.5% 4.7%



Phenotypes of Post COVID-19 condition
PASC Clusters Definitions Number of patients

N=772
% of PASC study cohort

Brain fog 243 31.5%
Fatigue 318 41.2%
Respiratory symptoms 231 30.0%
Cardiovascular symptoms 26 3.4%
Peripheral Nervous System symptoms 
(PNS)

23 3.0%

Hormonal Disorders 0 0%
Musculoskeletal symptoms 196 25.4%
Dermatological symptoms 
Gastrointestinal symptoms

9
27

1.2%
3.5%

ENT symptoms 75 9.7%
Orthostatic Intolerance 28 3.6%
Myalgic Encephalomyelitis 446 57.8%
Other 7 0.9%



Variables PASC (N=530) No PASC (N=242) p-values

Age, years, median (IQR) 59 (51-69) 57 (49-69) 0.199
Female gender, n (%) 232 (43.8%) 59 (24.4%) <0.0001
Italian, n (%): 332 (62.6%) 160 (66.1%) 0.585
SARS-CoV-2 variant, n (%): 0.286
Alpha 106 (20%) 48 (19.8%)
Gamma 1 (0.2%) 3 (1.2%)
Delta 44 (8.3%) 14 (5.8%)
Omicron 2 (0.4%) 1 (0.4%)
Other (primary strain) 377 (71.1%) 176 (72.7%)
Comorbidity, n (%):
Cancer 17 (3.2%) 10 (4.1%) 0.516
Cerebro-vascular disease 48 (9.1%) 18 (7.4%) 0.456
Chronic kidney disease 12 (2.3%) 3 (1.2%) 0.339
Chronic liver disease 7 (1.3%) 6 (2.5%) 0.246
Chronic lung disease 24 (4.5%) 11 (4.6%) 0.992
Diabetes Mellitus 67 (12.6%) 28 (11.6%) 0.674
Heart disease 90 (17.0%) 41 (16.9%) 0.989
Arterial Hypertension 178 (33.6%) 73 (30.2%) 0.347
Neurological disorders 15 (2.8%) 4 (1.6%) 0.327
Obesity 89 (16.8%) 45 (18.6%) 0.259
Current smoking, n (%) 62 (11.7%) 30 (12.4%) 0.525



Variables PASC (N=530) No PASC (N=242) p-values
Blood test at hospital admission, median (IQR):
Lymphocyte count (103/ μL) 1.05 (0.74-1.41) 1.04 (0.74-1.5) 0.848
Platelet count (109 cells/L) 213 (166-269) 198 (152-264) 0.049
C-reactive protein (mg/L) 55.1 (21.6-106.3) 53.4 (24.8-106.1) 0.709
D-dimer (ng/mL) 334 (212-629) 319 (231-490) 0.756
Maximum O2 support during hospitalization, n (%):
No oxygen treatment 82 (15.5%) 41 (16.9%)
Oxygen treatment 39 (7.4%) 13 (5.4%) 0.685
Non-Invasive Mechanical Ventilation 365 (68.9%) 165 (68.2%)
Invasive Mechanical Ventilation 44 (8.3%) 23 (9.5%)
COVID-19 therapies, n (%):
Heparin 254 (47.9%) 115 (47.5%) 0.917
Glucocorticoids 207 (39.1%) 87 (35.9%) 0.41
Remdesivir 93 (17.5%) 45 (18.6%) 0.724
SARS-CoV-2 specific monoclonal antibodies 25 (4.7%) 11 (4.5%) 0.916
≥2 doses COVID-19 vaccination, n (%): 34 (4.4%) 102 (5.1%) 0.471
Lenght of hospital stay (in days), median (IQR) 12 (7-20) 11 (6-18) 0.029
ICU admission, n (%) 48 (9.1%) 25 (10.3%) 0.575



Long COVID



Conclusion

• High prevalence of post COVID-19 condition (overestimation?
Need of more accurate definition?)

• The most represented post COVID-19 phenotype is myalgic
encephalomyelitis, that was observed in more than half of the
patients and is a quite common manifestation of Post Acute
Infection Syndromes (EBV, CMV, Q fever, Lyme disease)



Conclusion

• Female gender and disease severity were predictors of
PASC

• The study of PASC in the era of current variants, following
treatment with antiviral drugs and vaccination with ≥1
boosters, as well as its optimal management and
treatment strategies are ongoing.
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