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Dal 21 Aprile al 29 
Maggio 2020 

(n = 143) 

Age, mean 

(SD), y

56.5 (14.6) 

Female sex, 

No. (%)

53 (37.1) 

Pneumonia 

diagnosed

104 (72.7) 

Length of 

hospital stay, 

mean (SD), d 

13.5 (9.7) 

Oxygen 

therapy 

77 (53.8) 

Noninvasive 

Ventilation

21 (14.7) 

Mechanical 

Ventilation

7 (4.9) 

Only 12.6% were completely free of any
COVID-19–related symptom, while 32% had 1 

or 2 symptoms and 55% had 3 or more

Carfì A, et al JAMA 2020

Persistenza dei sintomi



Patients 3213

Age, mean (SD), y 50 (±17)

Female sex, No. (%) 1590 (49,5%)

BMI (DS) 25.8 (±4.4)

Flu vaccination 739 (23%)

Cardiovascular disease 257 (8%)

Hypertension 299 (28%)

Diabetes 255 (8%)

COPD 256 (8%)

Number of drugs 2 (±2)

Hospitalized 1767 (55%)

ICU 385 (12%)

Pazienti afferenti ambulatorio



Valutazione in media a 3 mesi dall’esordio dei 
sintomi

Persistenza dei sintomi



Tosato et al., J Am Med Dir Assoc. 2021
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Tosato et al., J Am Med Dir Assoc. 2021
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Persistenza dei sintomi



• Danno d’organo 
diretto o mediato

• Stato 
infiammatorio

• Alterazioni 
immunologiche

• Alterazioni del 
microcircolo

• Disfunzione 
endoteliale

• Trombosi



Covid-19 ed invecchiamento



Covid-19 ed invecchiamento



Martone et al., J Cachexia Sarcopenia Muscle. 2022

Sarcopenia probabile/dinapenia



Elaborazione grafica di Cacciatore S, Confidential

Riduzione della performance 
Distanza percorsa al 6MWT



Covid-19 e disfunzione endoteliale



Covid-19 e disfunzione endoteliale



Arginina e Ossido nitrico



Vit C e Ossido nitrico



Livelli circolanti di Arginina nel Long 
COVID



Inclusion Criteria
• Age 20-60 years
• Diagnosis of  COVID-19 at least two months before the 

enrollment
• Subjects reporting fatigue operationalized as an 

affirmative answer to item "7" (CES-D)

Exclusion Criteria
• History of  L-arginine intolerance
• Pharmacological therapies with possible interactions 

(e.g. antihypertensive drugs, steroids, NSAIDs, 
initrates)

• Refusal to give consent to participate in the study

Treatment Group:
1 bottle twice per day orally
containing:
L-arginine 1,66 g
Vitamin C 500 mg

Placebo Group:
1 bottle twice per day orally
containing:
placebo (solution with 
same colour and flavour)

Outcomes:
Fatigue persistence, changes in handgrip strength

distance covered at 6MWT and FMD

Protocollo di studio





Confidenziale

Characteristic
L-arginine+Vitamin C

(n=23)

Placebo

(n=23)

Total

(n=46)

Age, y 50 (16.5) 51 (11) 51 (14)

Women, No. (%) 15 (65.2) 15 (65.2) 30 (65.2)

BMI 24.8 (5.9) 25.5 (6.5) 25.0 (6.5)

Severity of acute COVID-19, 

No hospitalization 8 (34.8) 12 (52.2) 20 (43.5)

Hospitalization 13 (50.0) 9 (39.2) 22 (47.8)

ICU admission 2 (8.7) 2 (8.7) 4 (8.7 )

Time from symptoms onset, days 240 (119) 269 (127) 254 (137)

Arginine, µM 167.2 (76.8) 175.0 (93.1) 170.6 (88.0)

Six-minute walking test distance, m 520 (50) 540 (120) 520 (90)

Handgrip, kg 22.5 (16.0) 22.6 (12.3) 22.6 (14.4)

Flow-mediated dilation, % 10.5 (5.2) 8.9 (5.8) 9.8 (6.0)

Caratteristiche del campione
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Risultati
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• Il Long COVID condivide alcuni meccanismi 
eziopatogenetici con l’invecchiamento e sembra rappresentare 
un prototipo di invecchiamento accelerato

• La supplementazione con L-arginina + Vit C migliora la 
performance fisica, la forza muscolare e riduce la persistenza 
di fatigue nei pazienti Long COVID

• Necessari nuovi studi su condizioni/sindromi geriatriche

Take Home Messages



matteo.tosato@policlinicogemelli.it
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Murri R. et al in press

Qualità della vita EQ5D VAS





Covid-19 ed invecchiamento



Gemelli Against COVID-19 Post-Acute Care Study Group Aging Clin Exp Res. 2020 Jun 11: 1–8

Background
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