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Cosa Sappiamo e cosa non sappiamo

Virus.a RNA, 

Grande

Ubiquitario

Recettore ACE 2, 

Effetto citopatico ? (NO)

SARS CoV1 , MERS.

Long  COVID (?)



• Virus con capsula a RNA a singolo filamento

• Clinicamente

• virus respiratori noti dai primi anni ’30

• Spettro clinico dal raffreddore comune alle gravi

infezioni delle basse vie respiratorie spec. in

lattanti, anziani, immunodepressi

• Già noti in passato:

• SARS-CoV, 2003 focolaio di sindrome respiratoria

acuta grave iniziato in Cina nel 2002, letalità 10%

• MERS-CoV, 2012 = sindrome respiratoria del

Medio

Oriente (Arabia Saudita, Quatar… letalità 34%)

La famiglia CORONAVIRUS



• Dicembre 2019 nuovo coronavirus causa di un cluster di casi di polmonite a  

Wuhan, nella provincia cinese di Hubei.

• 11 Marzo 2020, WHO ha dichiarato Pandemia

• Verosimilmente di origine zoonotica. Trasmissione predominante

uomo–uomo

• La malattia è designata come COVID-19: (COrona Virus Disease)-19

• Il virus che causa COVID-19 è designato come sindrome respiratoria acuta

grave- da CoronaVirus- 2 (SARS-CoV-2: Severe Acute Respiratory Syndrome –

COronaVirus – 2)

La provincia di Wuhan

Struttura del virus SARS-CoV2

Infezione da SARS-CoV2 è condizione estremamente complessa
• per i meccanismi fisiopatogenetici connessi
• per la molteplicità delle manifestazioni cliniche
• per il ruolo giocato dalla risposta immunitaria dei soggetti

SARS-CoV2 e COVID-19



• Singolo filamento di RNA a polarità positiva (28-32

Kb), RNA polimerasi RNA-dipendente

• Proteina S (Spike) lega il recettore sulla cellula

ospite (ACE 2 identificato come recettore)

• Iniziale traduzione poliproteina non strutturale che

forma il complesso di replicazione-trascrizione

• 4 proteine strutturali (Spike, di membrana, envelope

e nucleocapside)

• S (Spike, permette al virus di attaccarsi alle

membrane della cellula ospite), E (Involucro), M

(Membrana), tutte e tre creano il CAPSIDE

• N (Nucleocapside) , contiene il genoma

SARS-CoV-2 STRUTTURA E CICLO VITALE



WHO Coronavirus (COVID-19) Dashboard





Situation by WHO Region



COVID 19 Global distribution



COVID-19 si trasmette per droplets/ per contatto con superfici contaminate
• attraverso la saliva, tossendo e starnutendo

• contatti diretti personali, attraverso le mani, ad esempio toccando con le mani contaminate non ancora lavate

bocca, naso o occhi

Diffusione per via aerea Trasmissione attraverso droplets

Germe fluttua nell´aria dopo che
una persona parla, tossisce,
starnutisce

NON è necessario il contatto  
diretto con la persona infetta  
perché qualcun altro si 
ammali

Goccioline respiratorie che si
emettono starnutendo, tossendo
o parlando, dette goccioline di
Flügge

Tubercolosi, Morbillo, Varicella Ebola

Modalità di trasmissione del virus



Proposed Routes of SARS-CoV-2 Transmission 

Galbadage. Front Public Health. 2020;8:163. WHO. Scientific Brief. July 9, 2020. Slide credit: clinicaloptions.com

SARS-CoV-2–
Infected Host

Susceptible
Host

Aerosols 
< 5 µm diameter 
Suspended in air

Contact/Droplet
> 5 µm diameter

Direct contact
or

< 1 meter distance

Fomites (?)

Environmental
Stability

Points of entry:
Eyes, nose, or 

mouth

Airborne (?)
> 1 meter distance

Urine/feces:
RNA found in 

both; live virus 
cultivated from 
few specimens

La trasmissione interumana avviene 

attraverso le goccioline del respiro 

(droplets) della persona infetta, che 

vengono espulse con la tosse, gli starnuti 

o la normale respirazione, e che si 

depositano su oggetti e superfici intorno 

alla persona. Le porte di ingresso del 

virus sono la bocca, il naso e gli occhi: il 

contagio avviene 

inalando attraverso il respiro le 

goccioline emesse da una persona 

malata, oppure tramite contatto diretto 

personale, 

oppure toccando superfici contaminate e 

quindi toccandosi la bocca, il naso o gli 

occhi con le mani.

Modalità di trasmissione del virus



Trasmissione

Recentemente l’OMS ha pubblicato un documento nel 

quale sottolinea come la trasmissione airborne non 

possa essere esclusa in ambienti affollati e 

inadeguatamente ventilati in cui sono presenti persone 

infette, come chiese, ristoranti e locali notturni in cui le 

persone gridano, parlano o cantano. 

La possibilita ̀ di trasmissione del virus tramite aerosol è

supportata da un numero sempre maggiore di evidenze 

scientifiche. Gli US Centers for Disease Control and 

Prevention (CDC),  nelle loro linee guida recentemente 

aggiornate, riconoscono che in determinate condizioni 

le persone con COVID-19 possono infettare altre 

persone che si trovano a più di 6 piedi (oltre 180 

centimetri) di distanza, soprattutto se ci si trova 

all’interno di spazi chiusi con ventilazione inadeguata, 

e la persona infetta respira pesantemente, oppure canta 

o svolge attivita ̀ fisica

Trasmission airborne



1.Cytokine Storm: Dysregulated and excessive immune responses may lead to significant systemic damage.

Mononuclear cells such as neutrophils and monocytes in the patient’s lung tissues and peripheral blood produce

elevated levels of pro-inflammatory cytokines such as interleukin-6 (IL-6), interleukin-1 and tumor necrosis factors,

directly related to the severity and mortality of the disease

2.Hypoxemic Respiratory Failure: Direct cytopathic effects of the virus and virus-induced decrease in surfactant levels

causing atelectasis are some of the unique pathologic findings seen in patients with COVID-19. Hypoxemia is the

hallmark of the pulmonary derangement of the disease, with no signs of respiratory distress (“silent or happy

hypoxemia”)

3.COVID-19-related Hypercoagulability: A distinct prothrombotic state as opposed to a consumptive coagulopathy 

has been described in COVID-19 patients, secondary to a markedly increased levels of fibrin and fibrinogen. This 

mechanism is synergistic with the cytokine storm and the virus-induced endothelial dysfunction. Consequently, 

serum levels of D-dimer are a strong prognostic factor of poor outcomes

Hallmarks of COVID-19 Clinical Picture



1.Cytokine Storm



2.Hypoxiemic Respiratory Failure

Panel B: CT acquired during mechanical ventilation at end-

expiratory pressure at 5 cmH2O of PEEP. The

cumulative distribution of the CT scan is shifted to the right

(non-aerated compartments) while the left

compartments are greatly reduced. Indeed, the total lung

tissue weight was 2744 g, 54% of which was

not aerated and the gas volume was 1360 ml. The patient

was ventilated in Volume Controlled mode,

7.8 ml/kg of tidal volume, respiratory rate of 20 breaths per

minute, inspired oxygen fraction of 0.7. (TYPE H)

Panel A: CT scan acquired during spontaneous breathing.

The cumulative distribution of the CT number

is shifted to the left (well aerated compartments), being the

0 to -100 HU compartment, the nonaerated

tissue virtually 0. Indeed, the total lung tissue weight was

1108 g, 7.8% of which was not

aerated and the gas volume was 4228 ml. Patient receiving

oxygen with Venturi mask, inspired oxygen

fraction of 0.8. (TYPE L)



We believe that a severe V/Q mismatch underlies the

pathophysiology of moderate to severe COVID-19

cases, in which downregulation of ACE2 secondary to

viral endocytosis plays a key role.

Il rapporto ventilazione/perfusione (V/Q) rappresenta il principale 

determinante della concentrazione di ossigeno nel sangue che esce dalla 

circolazione polmonare per raggiungere i tessuti attraverso il circolo 

sistemico.

2.Hypoxiemic Respiratory Failure



2.Hypoxiemic Respiratory Failure



3. COVID-19-related Hypercoagulability

Stato protombrotico sia dovuto al 

virus + tempesta citochinica



“Our data clearly show severe alterations of the

microcirculation and the endothelial glycocalyx in patients

with COVID-19. Future therapeutic approaches should consider

the importance of systemic vascular involvement in COVID-19”

3. COVID-19-related Hypercoagulability



ARDS 
Alterazione progressiva di parametri:

• infiammatori come PCR, ferritina, citochine pro-
infiammatorie (IL2, IL6, IL7, L10, GSCF, IP10, MCP1,  
MIP1A e TNFα)

• Parametri coagulativi come aumentati livelli dei
prodotti di degradazione della fibrina, il D-dimero,  
consumo di fattori della coagulazione, trombocitopenia.

Seconda fase

• Alterazioni morfo funzionali a livello polmonare
• Effetti diretti + risposta immunitaria dell’ospite

• Polmonite interstiziale sintomatologia

respiratoria generalmente limitata nella fase precoce

• Possibile evoluzione a progressiva instabilità clinica con

insufficienza respiratoria

• “Ipossiemia silente” bassi valori

diossigenazione ematica in assenza di sensazione di dispnea

soggettiva

Fase iniziale
• Legame a ACE2 penetrazione all’interno delle cellule

dell’ospite replicazione.

• Fase dei sintomi generali, aspecifici.

• Se sistema immunitario dell’ospite riesce a bloccare
l’infezione decorso benigno

Tempesta citochinica
• Possibile evoluzione a quadro clinico ingravescente dominato  

da tempesta citochinica e da stato iperinfiammatorio

• A livello polmonare
• quadri di vasculopatia arteriosa e venosa con  

trombizzazione dei piccoli vasi ed evoluzione verso  
lesioni polmonari gravi e, talvolta, permanenti 
(fibrosi  polmonare).

Decorso clinico







SINTOMI %

Febbre 4-12 gg
(Tc > 38°C)

44-94%

Tosse 19 gg 68-93%

Anosmia e/o Ageusia 79%

Sintomi delle alte vie respiratorie
(mal di gola, rinorrea, congestione nasale o dei seni paranasali)

5-61%

Dispnea 13 gg 11-40%

Astenia 23-38%

Mialgie 11-15%

Cefalea 8-14%

Confusione 9%

Sintomi GI (nausea, vomito, diarrea) 3-17%

Il 20% dei casi  
è asintomatico

Decorso clinico



1. Pressione arteriosa – PA
2. Frequenza cardiaca – FC
3. Saturazione periferica - SpO2 %
4. Frequenza respiratoria – FR
5. Stato di coscienza - GCS

• Tachipnea (FR> 22 atti/min)
• Desaturazione

• SpO2 < 94%
• Ipossiema all’EGA

• Grave alterazione
dello stato di  

coscienza

I pazienti COVID non “sentono” la 
dispnea
Fondamentale la frequenza respiratoria! 

L´importanza della misurazione dei parametri vitali



Fattori di rischio (per malattia severa)

• Sesso M

• Età > 60

• Ipertensione arteriosa

• Obesità BMI > 30

• Diabete

• Malattie cardiovascolari, cerebrovascolari

• Malattie degenerative neuro-muscolari

• BPCO

• Insufficienza renale

• Neoplasia maligna attiva

• Latenza tra inizio sintomi e prima valutazione 
medica

• Ospedalizzazione
• Trasferimento in TI
• IOT o ventilazione meccanica
• Mortalità aumentata

Cleveland Clinic: Studio su ca. 5000 Pz.  
per stimare il rischio di 
ospedalizzazione









Diagnosi: test di laboratorio

RT-PCR

• Tampone Nasofaringeo (80% sensibilità 3 giorni

dopo l’insorgenza dei sintomi)

• Lavaggio broncoalveolare (BAL): dati ancora non

conclusivi, suggeriscono un aumento del 5% nella

diagnosi

Antigen test (“rapido”)

• rapido, point of care, possibili falsi negativi



Test 

sierologici

• Prestazioni e precisione variabili
• IgA: le più precoci

• IgM: da 5-10 giorni dall’infezione fino

a 3 settimane

• IgG: 14 giorni dopo l’insorgenza dei
sintomi; alti titoli in caso di malattia
severa



Esami di laboratorio di routine

Leucociti < 4000 o > 10000/µL Lattati > 2

Linfociti < 800/µL LDH > 250 U/L

Neutrofili > 8000/µL PCR > 10 mg/L

PLT < 150000/µL Creatinina > 1.5 mg/dL

Troponina > 99° percentile AST/ALT > 40 U/L

D-dimero > 1.5 µg/mL Ferritina > 1000 ng/mL

Fattori prognostici: Linfopenia, LDH, PCR, PCT, D-dimero, Ferritina, Troponina, IL-
6

EGA: pH, P/F, PCo2, Lac



Stage Characteristics

Asymptomatic or 
presymptomatic infection

 Positive test for SARS-CoV-2 but no symptoms

Mild illness
 Varied symptoms (eg, fever, cough, sore throat, malaise, headache, 

muscle pain) but no shortness of breath, dyspnea, abnormal imaging

Moderate illness
 SpO2 ≥ 94% and lower respiratory disease evidenced by clinical 

assessment or imaging

Severe illness
 SpO2 < 94%, PaO2/FiO2 < 300, respiratory rate > 30 breaths/min, or 

lung infiltrates > 50%

Critical illness  Respiratory failure, septic shock, and/or multiorgan dysfunction



DATI FISIOLOGICI (indicare un solo valore per ogni fattore)

Punteggio 3 2 1 0 1 2 3

Frequenza respiratoria (atti/minuto) < 9 9-14 15-20 21-29 > 30

Frequenza cardiaca (battiti/minuto) < 40 41-50 51-100 101-110 111-129 > 130

Pressione sistolica (mmHg) < 70 71-80 81-100 101-199 >200

Temperatura corporea (°C) < 35 °C 35.1-38.4 > 38.4°C

Sintomi neurologici Vigile Risponde

alla voce

Risponde al

dolore

Non risponde

(GCS < 9)

PUNTEGGIO TOTALE |__|__| legenda MEWS: 0-2 paziente stabile, 3-4 instabile, > 5critico

Saturazione O2 _____ in Aria ambiente |__| in O2 terapia |__| _________ Lt/min

Rapporto PaO2/FiO2 ____________ 

MEWS: Modified Early Warning Score 



• Ecografia polmonare

12 aree da esaminare

A. Rare linee B, iniziale 
coinvolgimento  
interstiziale

B. Coinvolgimento interstiziale

con  linee B confluenti e 

iniziali

addensamenti subpleurici

C. Multipli addensamenti 
subpleurici

DIAGNOSTICA PER IMMAGINI



• RX torace
• Valutazione del grado di impegno

parenchimale

• BRIXIA score valuta  

semiquantitativamente il grado di  

impegno parenchimale in ogni area 

(con  punteggio totale variabile da 0 a 

18):
• 0 – nessuna alterazione

• 1 – infiltrati interstiziali

• 2 – infiltrati interstiziali e alveolari

• (predominanza interstiziale)

• 3 – infiltrati interstiziali e alveolari

• (predominanza alveolare)

DIAGNOSTICA PER IMMAGINI



Diagnostica d’ immagine: TC torace con studio ad alta risoluzione: 
HRTC

Gold standard

Fase pre-sintomatica (A): piccole aree di iperdensità con  

aspetto “ground glass”, spesso unilaterale, pochi 

segmenti  coinvolti

Prima settimana (B): lesioni bilaterali, più estese, 
più  segmenti coinvolti, tipico pattern GG a 
distribuzione  prevalentemente 
periferica/posteriore. Rari VPL e  linfadenopatia

Peggioramento (C): aumento del pattern GG e 

comparsa  di consolidamento parenchimale.

Possibile anche evoluzione a pattern ARDS (D)

DIAGNOSTICA PER IMMAGINI



Evoluzione: casi non severi mostrano riduzione  
delle aree GG (E). Ispessimento dei setti  
interlobulari. Nelle aree di consolidamento, sono 
le  porzioni più periferiche che rimangono 
consolidate  più a lungo 🡪 “old spiderweb” (F)

Diagnostica d’ immagine: TC torace con studio ad alta risoluzione: 
HRTC

DIAGNOSTICA PER IMMAGINI



Antiviral therapy 

Oxygen therapy

Anti-inflammatory therapy

Anti-thrombotic therapy

Antimicrobial therapy

Plasma/monoclonal antibodies therapy

POSSIBILI APPROCCI TERAPEUTICI



Remdesivir is a prodrug that is intended to allow intracellular delivery of GS-441524

monophosphate and subsequent biotransformation into GS-441524 triphosphate, a

ribonucleotide analogue inhibitor of viral RNA polymerase

Remdesivir : Inibitore della RNA polimerasi 

Rna dipendente interviene a livello del 

ribosoma e blocca la replicazione del virus

chain terminator=terminatore di catena

REMDESIVIR



Beigel, NEJM 2020

REMDESIVIR



CONCLUSIONS

These Remdesivir, Hydroxychloroquine, Lopinavir and

Interferon regimens appeared to have little or no effect on

hospitalized COVID-19, as indicated by overall mortality,

initiation of ventilation and duration of hospital stay. The

mortality findings contain most of the randomized evidence on

Remdesivir and Interferon, and are consistent with meta-

analyses of mortality in all major trials. (Funding: WHO.

Registration: ISRCTN83971151, NCT04315948)

REMDESIVIR



REMDESIVIR



REMDESIVIR



BARICITINIB



Antiviral therapy 

Oxygen therapy

Anti-inflammatory therapy

Anti-thrombotic therapy

Antimicrobial therapy

Plasma/monoclonal antibodies therapy

COVID-19 Principles of Treatment 



Cenni di Terapia (1) -
Ossigenoterapia

Se la SpO2 non è a target o peggiora iniziare

1. CPAP

• Iniziale setting a 7,5 cmH2O, incrementabile fino a massimo 10 cm  

H2O

• FiO2 60-100% da titolare in base all’andamento

2. NIV con PEEP 5 setting iniziale come per CPAP e PSV con setting iniziale

6 cmH2O, valutando il Volume Corrente FiO2 35-80% da titolare in

base alla SpO2. Questa modalità è preferibile nei BPCO o dove la CPAP

non funziona o provoca ipercapnia.

• Se non controindicato e fattibile tecnicamente considerare la pronazione
a paziente sveglio per 8-12 ore al giorno. Se difficile, modificare il
decubito del paziente da un fianco all’altro ogni 2-3 ore.

In caso di improvvisa desaturazione!  
pensare a embolia polmonare!!

SpO2 target > 92%. Se BPCO 88-94%
• O2 terapia con cannule nasale 1-6 litri massimo
• Maschera di Venturi fino al 60%
• Maschera Reservoir 10-15 litri/min

OSSIGENOTERAPIA



Paul Whisfes Journal of Intensive Care Medicine

OSSIGENOTERAPIA



Ossigenoterapia

Se necessario, ventilazione non invasiva (NIV), cPAP

(continuous positive airway pressure), HFNO (high-flow

nasal oxygen)

Idratazione endovenosa

Terapia antibiotica empirica o mirata

OSSIGENOTERAPIA



Antiviral therapy 

Oxygen therapy

Anti-inflammatory therapy

Anti-thrombotic therapy

Antimicrobial therapy

Plasma/monoclonal antibodies therapy

COVID-19 Principles of Treatment 



CORTICOSTEROID FOR COVID



NEJM, 2020

DEXAMETHASONE



Patients receiving first dose of corticosteroids>72 h into hospitalization had a lower risk of death compared to patients with 

first dose at earlier time intervals (HR 0.56, 95% CI 0.38–0.82; p=0.003). 

There was a mortality beneft in patients with>7 days of symptom onset to initiation of corticosteroids (HR 0.56, 95% CI 0.33–

0.95; p=0.03). 

In patients receiving oxygen therapy, corticosteroids reduced risk of death in mechanically ventilated patients (HR 0.38, 95%

CI 0.24–0.60; p7 days should trigger initiation of corticosteroids.

In the absence of invasive mechanical ventilation, corticosteroids should be initiated if the patient remains hospitalized at

72 h

COVID-19 Principles of Treatment 



A: Forest plot for the effect of tocilizumab on 28-30 days mortality in randomized

controlled trials with corresponding risk of bias. B: Forest plot for the effect of tocilizumab

on risk for mechanical ventilation in randomized controlled trials with corresponding risk of

bias. C: Forest plot for the effect of tocilizumab on 28-30 days composite outcome in

randomized controlled trials with corresponding risk of bias

TOCILIZUMAB



Forest plot of the association between tocilizumab use and short-term mortality in COVID-19 patients from cohorts at moderate risk of bias: stratified by disease 

severity

TOCILIZUMAB



TOCILIZUMAB



BARICITINIB



COVID-19 Principles of Treatment 

Antiviral therapy 

Oxygen therapy

Anti-inflammatory therapy

Anti-thrombotic therapy

Antimicrobial therapy

Plasma/monoclonal antibodies therapy



Out of 450 patients, 361 received standard deep vein thrombosis

(DVT) prophylaxis enoxaparin treatment (40-60mg daily) and 89

patients received intermediate enoxaparin dosage (40–60 mg twice

daily) for 7 days.

No significant differences in the main demographic characteristics

and laboratory testings at admission were observed in the two

heparin regimen subgroups, except for older age and prevalence of

hypertension in the group treated with “standard” prophylaxis LMWH

dosage.

The intermediate LMWH administration was associated with a

lower in-hospital all-cause mortality compared to the

“standard” prophylactic LMWH dosage (18.8% vs. 5.8%, p =

0.02). This difference remained significant after adjustment with

the propensity score for variables that differed significantly

between the dosage groups (OR= 0.260, 95% CI 0.089–0.758,

p=0.014).

HEPARIN



Potential beneficial, non-anticoagulant

mechanisms underlying treatment of

COVID-19 patients with heparin/LMWH,

which include:

(i) Inhibition of heparanase activity,

responsible for endothelial leakage;

(ii) Neutralisation of chemokines, and

cytokines;

(iii) Interference with leukocyte trafficking;

(iv) Reducing viral cellular entry, and

(v) Neutralisation of extracellular cytotoxic

histones.

Beneficial non-anticoagulant mechanisms underlying heparin treatment of COVID-19 patients

Baranca Buijsers et al. EBIO Medicine, SEPTEMBER 01, 

2020

HEPARIN



Le proprietà dell’eparina consentirebbero in pazienti affetti da Sars-CoV-2:

– a livello polmonare, l’inibizione dell’infiammazione, della formazione di trombi e dello sviluppo 
di ARDS (in quanto l’attivazione del sistema di coagulazione risulta rilevante nella patogenesi di 
quest’ultima grave complicazione respiratoria)

– a livello cardiaco, una riduzione della formazione di trombi coronarici ed intracardiaci, 
potenziali effetti benefici inibendo lo sviluppo di miocarditi e cardiomiopatie

– a livello vascolare, una potenziale riduzione dei processi di ischemia microvascolare e potenziali 
effetti benefici sulla disfunzione multiorgano

HEPARIN



HEPARIN

This article was published on August 4, 2021 



HEPARIN



COVID-19 Principles of Treatment 

Antiviral therapy 

Oxygen therapy

Anti-inflammatory therapy

Anti-thrombotic therapy

Antimicrobial therapy

Plasma/monoclonal antibodies therapy



ANTIMICROBIAL THERAPY



Antiviral therapy 

Oxygen therapy

Anti-inflammatory therapy

Anti-thrombotic therapy

Antimicrobial therapy

Plasma/monoclonal antibodies therapy

COVID-19 Principles of Treatment 



Plasma delude non 

beneficio ma 

importante bias

almeno il 50% non si 

sapeva titolo 

anticorpale del 

plasma!!! 

PLASMA



PLASMA



The data analysis was competed of the randomised and controlled clinical trial called TSUNAMI, promoted by the ISS and AIFA and 
coordinated by the ISS, on the therapeutic role of convalescent plasma in patients who have developed the COVID-19 disease. 27 clinical

centres distributed throughout Italy participated in the study. 487 patients were enrolled (of which 324 in Tuscany, 77 in 

Umbria, 66 in Lombardy and 20 from other regions). 

Overall, TSUNAMI did not show a plasma benefit in terms of reducing the risk of respiratory worsening or death in 

the first thirty days.

Teatment was generally well tolerated, although adverse events were more frequent in the plasma group. The results of the 

TSUNAMI study are in line with those (mainly negative) of the international literature, except for patients treated very early

with high titre plasma. 

TSUNAMI



Balcells ME, Rojas L, Le Corre N, Mart ı́nez-Valdebenito C, Ceballos ME, Ferre ́s M, et al. (2021) Early versus deferred anti-SARS-CoV-2 convalescent

plasma in patients admitted for COVID-19: A randomized phase II clinical trial. PLoS Med 18(3): e1003415. https://doi.org/ 

10.1371/journal.pmed.1003415 

Methods and findings
The study was an open-label, single-center randomized clinical trial performed in an academic medical center in 

Santiago, Chile, from May 10, 2020, to July 18, 2020, with final fol- low-up until August 17, 2020. The trial included

patients hospitalized within the first 7 days of COVID-19 symptom onset, presenting risk factors for illness progression

and not on mechanical ventilation. The intervention consisted of immediate CP (early plasma group) versus no CP 

unless developing prespecified criteria of deterioration (deferred plasma group). Additional standard treatment was

allowed in both arms. The primary outcome was a composite of mechanical ventilation, hospitalization for >14 days, 

or death. 

PLASMA



In summary, this randomised clinical trial suggests that anakinra was not effective in reducing the need for 

non-invasive or mechanical ventilation or death in patients with COVID-19 and mild-to-moderate 

pneumonia. These results are relevant for this patient population at the dose we used and cannot be extended

to other populations with other doses. Further studies are needed to assess the efficacy of anakinra in other

selected groups of patients with more severe COVID-19 and at other doses. 

ANAKINRA





Sponsors Drug code Status Trial ID Est. start Est. primary completion

Junshi Biosciences / Eli Lilly and 

Company
JS016, LY3832479, LY-CoV016 Phase 2

NCT04441918;

NCT04441931;

NCT04427501

6/5/2020; 6/19/2020;

6/17/2020

Dec 2020; 10/2/2020;

3/11/2021

Brii Biosciences BRII-196 Phase 1 NCT04479631 7/12/2020 Mar 2021

Brii Biosciences BRII-198 Phase 1 NCT04479644 7/13/2020 Mar 2021

AbbVie ABBV-47D11
Phase 1 

pending
NCT04644120 11/27/2020 May 2021

Sorrento Therapeutics, Inc. COVI-GUARD (STI-1499) Phase 1 NCT04454398 9/17/2020 Feb 2021

Mabwell (Shanghai) Bioscience 

Co., Ltd.
MW33 Phase 1 NCT04533048 8/7/2020 Dec 2020

HiFiBiO Therapeutics HFB30132A Phase 1 NCT04590430 Oct 2020 July 2021

Ology Bioservices ADM03820
Phase 

1 pending
NCT04592549 11/16/2020 Aug 2021

Hengenix Biotech Inc HLX70
Phase 

1 pending
NCT04561076 12/9/2020 Sep 2021

U. Cologne / Boehringer 

Ingelheim
DZIF-10c

Phase 1 /2 

pending

NCT04631705;

NCT04631666

11/23/2020;

11/23/2020

6/30/2021;

6/30/2021

Sorrento Therapeutics, Inc. COVI-AMG (STI-2020)
Phase 1 /2 

pending
NCT04584697 Dec 2020 April 2021

Beigene BGB DXP593

Phase 1;

Phase 

2 pending

NCT04532294;

(NCT04551898

8/31/2020;

10/30/2020

10/15/2020;

2/28/2021

Sinocelltech Ltd. SCTA01
Phase 1;

Phase 2/3

NCT04483375;

NCT04644185

7/24/2020;

2/10/2021

Nov 2020;

5/10/2021

Tychan Pte. Ltd. TY027
Phase 3 

pending

NCT04429529;

NCT04649515

6/9/2020;

12/4/2020

Oct 2020;

8/31/2020

AstraZeneca AZD7442 (AZD8895 + AZD1061)

Phase 1;

Phase 3 

pending

NCT04507256;

NCT04625725;

NCT04625972

8/17/2020; 

11/17/2020;

11/16/2020

Sep 2021; 7/31/2021;

6/16/2021

Celltrion CT-P59
Phase 1;

Phase 2/3

NCT04525079;

NCT04593641;

NCT04602000

7/18/2020; 9/4/2020;

9/25/2020

Nov 2020; 12/23/2020;

Dec 2020

Vir Biotechnol./GlaxoSmithKline
VIR-7831/

GSK4182136
Phase 2/3 NCT04545060 8/27/2020 Jan 2021

AbCellera / Eli Lilly and Company

LY-CoV555 (LY3819253);

combination of LY-CoV555 with LY-

CoV016 (LY3832479)

EUA*

NCT04411628 (Phase 

1); NCT04427501 (Phase 2); 

NCT04497987(Phase 3);NCT04501978 (Phase 

3);

NCT04518410 (Phase 2/3)

5/28/2020; 

6/13/2020;

8/2/2020; 8/4/2020;

Aug 2020

8/23/2020; 9/15/2020;

3/8/2021;

July 2021;

Nov 2020

Regeneron
REGN-COV2 (REGN10933 + 

REGN10987)
EUA*

NCT04425629 (Phase 

1/2); NCT04426695 (Phase 

1/2); NCT04452318 (Phase 3)

6/16/2020; 

6/10/2020; 7/13/2020

12/19/2020; 1/25/2021; 

6/15/2021

Clinical studies evaluating anti-SARS-CoV-2 monoclonal antibodies

https://clinicaltrials.gov/ct2/show/NCT04441918?term=JS016&draw=2&rank=1
https://clinicaltrials.gov/ct2/show/NCT04441931
https://clinicaltrials.gov/ct2/show/NCT04427501
https://clinicaltrials.gov/ct2/show/NCT04479631?term=NCT04479631&draw=2&rank=1
https://clinicaltrials.gov/ct2/show/NCT04479644?term=NCT04479644&draw=2&rank=1
https://clinicaltrials.gov/ct2/show/NCT04644120
https://clinicaltrials.gov/ct2/show/NCT04454398?term=NCT04454398&draw=2&rank=1
https://clinicaltrials.gov/ct2/show/NCT04533048?term=NCT04533048&draw=2&rank=1
https://clinicaltrials.gov/ct2/show/NCT04590430?term=HiFiBio&draw=2&rank=1
https://clinicaltrials.gov/ct2/show/NCT04592549?term=NCT04592549&draw=2&rank=1
https://clinicaltrials.gov/ct2/show/NCT04561076?term=NCT04561076&draw=2&rank=1
https://clinicaltrials.gov/ct2/show/NCT04631705
https://clinicaltrials.gov/ct2/show/NCT04631666
https://clinicaltrials.gov/ct2/show/NCT04584697?term=NCT04584697&draw=2&rank=1
https://clinicaltrials.gov/ct2/show/NCT04532294?term=NCT04532294&draw=2&rank=1
https://clinicaltrials.gov/ct2/show/NCT04551898?term=NCT04551898&draw=2&rank=1
https://clinicaltrials.gov/ct2/show/NCT04483375?term=SCTA01&draw=2&rank=1
https://clinicaltrials.gov/ct2/show/NCT04644185
https://clinicaltrials.gov/ct2/show/NCT04429529?term=NCT04429529&draw=2&rank=1
https://clinicaltrials.gov/ct2/show/NCT04649515
https://clinicaltrials.gov/ct2/show/NCT04507256?term=NCT04507256&draw=2&rank=1
https://clinicaltrials.gov/ct2/show/NCT04625725
https://clinicaltrials.gov/ct2/show/NCT04625972
https://clinicaltrials.gov/ct2/show/NCT04525079?term=NCT04525079&draw=2&rank=1
https://clinicaltrials.gov/ct2/show/NCT04593641?term=NCT04593641&draw=2&rank=1
https://clinicaltrials.gov/ct2/show/NCT04602000?term=CT-P59&draw=2&rank=2
https://clinicaltrials.gov/ct2/show/NCT04545060?term=NCT04545060&draw=2&rank=1
https://clinicaltrials.gov/ct2/show/NCT04411628?term=NCT04411628&draw=2&rank=1
https://clinicaltrials.gov/ct2/show/NCT04427501?term=NCT04427501&draw=2&rank=1
https://clinicaltrials.gov/ct2/show/NCT04497987?term=NCT04497987&draw=2&rank=1
https://clinicaltrials.gov/ct2/show/NCT04501978
https://clinicaltrials.gov/ct2/show/NCT04518410?term=NCT04518410&fund=2&draw=2&rank=1
https://clinicaltrials.gov/ct2/show/NCT04425629?term=REGN10933%2BREGN10987&draw=2&rank=1
https://clinicaltrials.gov/ct2/show/NCT04426695?term=REGN10933%2BREGN10987&draw=2&rank=2
https://clinicaltrials.gov/ct2/show/NCT04452318?term=REGN10933&draw=2&rank=1


CASIRIVIMAB AND IMDEVIMAB

REGEN-COV is a combination of 2 monoclonal antibodies

(casirivimab and imdevimab) that bind to two different sites on 

the receptor binding domain of the SARS-CoV-2 spike protein. 

Findings: Between 18 September 2020 and 22 May 2021, 

9785 patients were randomly allocated to receive usual care 

plus REGEN-COV or usual care alone, 





B.1.1.7 infections are associated with higher viral 

concentrations on nasopharyngeal swabs, as measured by Ct 

values from PCR testing 

Higher viral load could therefore be partly responsible for 

the observed increase in mortality; this could be assessed 

using a mediation analysis. 

















OUTLINE

• Lessons from SARS CoV and MERS

• A WHO consensum definition of Long COVID

• First data on Long COVID (experience from China, UK and Italy)

• Open Questions and Research Goals



«The main problem with Long COVID is its complexity: dozens of symptoms, different causes, different

treatments, vaccine protection, Delta variant, age impact, gender impact, evolution over time... This
complexity is paralysing».

Most patients who suffer from coronavirus disease 2019 (COVID-19) fully recover, but some remain with
long-term effects on several body systems, including pulmonary, cardiovascular and nervous systems, as well
as psychological effects.

There is no definite data, but it is estimated that around 35% of Covid patients (range 10-80) may have
symptoms of long covid.

«The impact of covid-19 thus far has been unparalleled, and long term symptoms could have a further
devastating effect».

These effects appear to occur irrespective of the initial severity of infection, but occur more frequently in
women, middle age, and in those with more symptoms initially.

SCENARIO

Nalbandian A, Post-acute COVID-19 syndrome. Nat Med. 2021 Apr;27(4):601-615.

GBD Long COVID Collaborators. Surviving COVID-19: a global systematic analysis of long COVID disability in 2020 



Source: Lee SH. The SARS epidemic in Hong Kong--a human calamity in the 21st century. Methods Inf Med. 2005;44(2):293-8

LOOKING BACK



Source: Tansey CM, et al. One-year outcomes and health care utilization in survivors of severe acute respiratory syndrome. Arch Intern Med. 2007 Jun 25;167(12):1312-20.

117 patients in Toronto who had contracted

SARS, with interviews, physical examnation, 

chest radiography, a 6-minute walk test 

(6MWT), QoL measures and self-reporting of 

healthcare utilisation at 3, 6 and 12 months .

They showed that at 1 year, 18% of individuals

had a reduced 6MWT due to shortness of 

breath and fatigue.

QoL measures (SF-36) showed a global 

reduction at 3 months, which had improved

but not normalised at 1 year. Most patients

returned to work after a 1–2 month period of 

reduced hours; however, at 1 year, 17% of 

patients hadn’t returned and 9% had not

returned to pre-SARS level of work.

LOOKING BACK



110 survivors with confirmed SARS 

were evaluated at the Prince of Wales 

Hospital, HK at the end of 3 and 6 

months after symptom onset. 

The assessment included lung volumes

(TLC, VC, RV, FRC), spirometry (FVC, 

FEV1), carbon monoxide transfer factor

(TLCO adjusted for haemoglobin), 

inspiratory and expiratory respiratory

muscle strength (Pimax and Pemax), 6 

minute walk distance (6MWD), chest

radiographs, and HRQoL by SF-36 

questionnaire. 
Source: Hui DS, et al. Impact of severe acute respiratory syndrome (SARS) on pulmonary function, functional capacity and quality of life in a cohort of survivors. Thorax. 2005 

May;60(5):401-9.

LOOKING BACK



Source: Moldofsky H, Patcai J. Chronic widespread musculoskeletal pain, fatigue, depression and disordered sleep in chronic post-SARS syndrome; a case-controlled study. BMC 

Neurol. 2011 Mar 24;11:37.

Fatigue, myalgia, depression

and poor sleep were seen in a 

cohort of 22 patients and a 

post-SARS syndrome, similar to 

fibromyalgia or post viral

chronic fatigue syndrome, 

was suggested, possibly as

a result of the psychological

trauma or neurological

involvement of SARS. 

LOOKING BACK



LOOKING BACK

The volume of femoral head necrosis decreased significantly

from 2003 (38.83 ± 21.01)% to 2005 (30.38 ± 20.23)% (P = 

0.000 2), then declined slowly from 2005 to 2013 (28.99 ±

20.59)% and plateaued until 2018 (25.52 ± 15.51)%. 

Pulmonary interstitial damage and functional decline caused

by SARS mostly recovered, with a greater extent of recovery

within 2 years after rehabilitation. Femoral head necrosis

induced by large 

doses of steroid pulse therapy in SARS patients was not

progressive and was partially reversible. 



Batawi et al followed up 78 MERS survivors with 

questionnaires at 14 months post-hospitalisation in Saudi

Arabia. Using the SF-36, QoL scores were reduced, with 

significantly lower scores in those who had had critical care 

admissions. Similar to SARS, chronic fatigue symptoms

were described in 48% of survivors at 1 year, reducing to 

33% at 18 months. 88% of MERS survivors were back at

work, but the study didn’t differentiate on how many were in 

part- or full-time work 

As seen with SARS survivors, there are high levels of 

psychiatric disorders, including anxiety, depression and 

PTSD, notably worse in HCWs. The study showed that at 12 

months post-MERS 27% of survivors had depression and 

42% had PTSD, which improved at 18 months but was still a 

problem in 17% and 27% of survivors respectively. These

effects were increased in HCWs, where around 57% of 

nurses who treated patients with MERS suffered PTSD 

LOOKING BACK



Source: Ahmed H, et al. Long-term clinical outcomes in survivors of severe acute respiratory syndrome and Middle East respiratory syndrome coronavirus outbreaks after

hospitalisation or ICU admission: A systematic review and meta-analysis. J Rehabil Med. 2020 May 31;52(5):jrm00063.

LOOKING BACK



Source: Ahmed H, et al. Long-term clinical outcomes in survivors of severe acute respiratory syndrome and Middle East respiratory syndrome coronavirus outbreaks after

hospitalisation or ICU admission: A systematic review and meta-analysis. J Rehabil Med. 2020 May 31;52(5):jrm00063.

LOOKING BACK



WHO has developed a clinical case definition of post COVID-19 condition by Delphi methodology that includes 12 domains, available for use in

all settings. This first version was developed by patients, researchers and others, representing all WHO regions, with the understanding that

the definition may change as new evidence emerges and our understanding of the consequences of COVID-19 continues to evolve.

WHAT IS LONG COVID? DEFINITION MATTER

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 and 

- that last for at least 2 months

- cannot be explained by an alternative diagnosis. 

Common symptoms include fatigue, shortness of breath, cognitive dysfunction but also others and 

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.



WHAT IS LONG COVID? DEFINITION MATTER



The predominant pathophysiologic mechanisms of acute

COVID- 19 include the following: direct/umdirect viral

toxicity; endothelial damage and microvascular injury;

immune system dysregulation and stimulation of a

hyperinflammatory state; hypercoagulability with resultant in

situ thrombosis and macrothrombosis; and maladaptation of

the angiotensin-converting enzyme 2 (ACE2) pathway

Crook H et al. Long covid—mechanisms, risk factors, and management BMJ 2021; 374 :n1648

Multi-organ complications of covid-19 and long covid.

The SARS-CoV-2 virus gains entry into the cells of multiple

organs via the ACE2 receptor. Once these cells have been

invaded, the virus can cause a multitude of damage

ultimately leading to numerous persistent symptoms, some

of which are outlined here

PATHOPHYSIOLOGY 



Crook H et al. Long covid—mechanisms, risk factors, and management BMJ 2021; 374 :n1648

In the alveoli of the lungs, chronic inflammation results in 

the sustained production of pro-inflammatory cytokines

and reactive oxygen species (ROS) which are released

into the surrounding tissue and bloodstream

In the heart, chronic inflammation of cardiomyocytes

can result in myositis and cause cardiomyocytes death. 

Furthermore, dysfunction of the afferent autonomic

nervous system can cause complications such as

postural orthostatic tachycardia syndrome

LONG TERM SEQUALAE



Crook H et al. Long covid—mechanisms, risk factors, and management BMJ 2021; 374 :n1648

In the CNS the long term immune response activates glial. 

Hyperinflammatory and hypercoagulable pathological

permeability, cognitive impairment. Blood-brain barrier

damage and dysregulation results in pathological

permeability. The effects of long covid in the brain can 

lead to cognitive impairment

Chronic inflammation in the brain, as well as at the 

neuromuscular junctions, may result

in long term fatigue. In skeletal muscle, sarcolemma damage and 

fiber atrophy and damage may play a role in fatigue, as might a 

number of psychological and social factors

LONG TERM SEQUALAE



Source: Huang C, et al 6-month consequences of COVID-19 in patients discharged from hospital: a cohort study. Lancet. 2021 Jan

16;397(10270):220-232.

 ambidirectional cohort study of patients with confirmed COVID-19 discharged from Jin Yin-tan Hospital (Wuhan,

China) between Jan 7, 2020, and May 29, 2020 -- follow-up from June 16, to Sept 3, 2020

 1733 of 2469 discharged patients with COVID-19 were enrolled after 736 were excluded

 median age of 57·(IQR 47–65) years and 897 (52%) were men.

 median follow-up time after symptom onset was 186 (175–199) days.

 Fatigue or muscle weakness (63%, 1038 of 1655) and sleep difficulties (26%, 437 of 1655) were the most

common symptoms.

 Anxiety or depression was reported among 23% (367 of 1617) of patients.

 The proportions of median 6-min walking distance less than the lower limit of the normal range were 24% for

those at severity scale 3, 22% for severity scale 4, and 29% for severity scale 5–6

EVIDENCES SO FAR



Source: Huang C, et al 6-month consequences of COVID-19 in patients discharged from hospital: a cohort study. Lancet. 2021 Jan

16;397(10270):220-232.

EVIDENCES SO FAR



EVIDENCES SO FAR

 The ISARIC WHO Clinical Characterisation Protocol (CCP) first developed by international consensus in 2012 to 

respond to any emerging or re-emerging pathogen of public health interest

 Patients >18 years, admitted to hospital between 17th January to 5th October 2020 with confirmed or highly

suspected SARS-CoV-2 infection at 31 centres

 The primary outcome was self-reported recovery at 3 to 12 months following initial Covid-19 symptoms. 

 Secondary outcomes included persistent or new symptoms, new or worsened disability assessed using the 

Washington Disability Group (WG) Short Form, breathlessness measured using the Medical Research Council

(MRC) dyspnoea scale, fatigue measured on a 1 to 10 visual analogue scale (VAS) where zero is no fatigue and 

ten is worst possible fatigue, and quality of life using the EuroQol! EQ5D-5L instrument . 

 327 participants

Sigfrid L, et al ISARIC4C investigators. Long Covid in adults discharged from UK hospitals after Covid-19: A prospective, multicentre cohort study using

the ISARIC WHO Clinical Characterisation Protocol. Lancet Reg Health Eur. 2021 Sep;8:100186.



EVIDENCES SO FAR

L. Sigfrid et al. / The Lancet Regional Health - Europe 8 (2021) 100186 

55% did not feel they had fully 

recovered at the time of 

follow-up. 



L. Sigfrid et al. / The Lancet Regional Health - Europe 8 (2021) 100186 

EVIDENCES SO FAR



EVIDENCES SO FAR



EVIDENCES SO FAR

 single-centre prospective cohort study conducted at San Paolo Hospital in Milan, Italy. 

 HADS  was intended to measure anxiety and depression symptoms, whereas IES-R was used as a screening 

tool of PTSD. A total HADS score higher than 8 denoted considerable symptoms of anxiety and depression, 

while a IES-R score above 33 was interpreted as highly suggestive for PTSD. 

 Long COVID was defined as the persistence of physical and/or psychological symptoms at follow-up 

 Adult patients who were evaluated at the post- COVID outpatient clinic, which had been set up in April 2020, 

between 15 April 2020 and 15 December 2020. 

 The study includes a total of 377 patients

 The follow-up examination was done at a median of 102 (IQR 86e126) days from acute symptom onset, a 

median of 79 (IQR 69e102) days from clinical recovery and a median of 56 (IQR 47e74) days from virological

clearance. 

Source: Bai F, et al. Female gender is associated with long COVID syndrome: a prospective cohort study. Clin Microbiol Infect. 2021 Nov 9:S1198-

743X(21)00629-7.



 Long COVID was observed in 69% patients; 81.7% females presented long COVID syndrome. 

Within long COVID patients: 

 37.3% participants had only one persisting symptom, 32.3% had two persisting symptoms and 30.4% had three or more 

persisting symptoms. 

 55% reported ongoing physical symptoms only, 38% both physical and psychological symptoms, 7% presented psychological

distress solely at follow-up. Physical and psychological manifestations were similarly represented in both genders

 Most common physical symptoms: fatigue 39.5%, exertional dyspnoea 28.9%, musculoskeletal pain 21.2%, “brain fog” 20.2%

 As far as psychological sequelae: manifestations of anxiety 18.8%, depression symptoms 10.6% 

 31% of cases the IES-R score resulted pathological, possibly suggesting the presence of PTSD 

 Women were characterized by a higher proportion of most physical symptoms and all psychological symptoms than men 

EVIDENCES SO FAR

Source: Bai F, et al. Female gender is associated with long COVID syndrome: a prospective cohort study. Clin Microbiol Infect. 2021 Nov 9:S1198-

743X(21)00629-7.



EVIDENCES SO FAR

Source: Bai F, et al. Female gender is associated with long COVID syndrome: a prospective cohort study. Clin Microbiol Infect. 2021 Nov 9:S1198-

743X(21)00629-7.



Hormones may play a role in perpetuating the hyperinflammatory status of the acute phase even after

recovery and a stronger IgG antibodies production in females in the early phase of disease has been

reported; this could turn out in a more favourable outcome in women, but might play a role as well in 

perpetuating disease manifestations. 

• The most common symptoms characterizing long COVID were both physical and

psychological.

• Females had a 3-fold higher risk of being diagnosed with long COVID.

• Severity of disease and time to virological resolution were not associated with

long COVID.

• The high incidence of long COVID within the cohort was similar to that previously

reported: more than half of patients reported symptoms lasting more than 2

months after symptom onset. Some symptoms are also commonly seen in other

viral illnesses and both psychical and psychological sequelae have been

described in MERS and SARS

EVIDENCES SO FAR

Source: Bai F, et al. Female gender is associated with long COVID syndrome: a prospective cohort study. Clin Microbiol Infect. 2021 Nov 9:S1198-

743X(21)00629-7.



EVIDENCES SO FAR

 online survey of people with suspected and confirmed COVID-19, distributed via COVID-19 support groups (e.g. Body Politic, 

Long COVID Support Group, Long Haul COVID Fighters) and social media (e.g. Twitter, Facebook). 

 Data collected from September 6, 2020 to November 25, 2020. 

3762 participants with confirmed or suspected COVID-19, from 56 countries, with illness lasting over 28 days and onset prior to June 

2020. 

 the prevalence of 203 symptoms in 10 organ systems and traced 66 symptoms over seven months was estimated. The impact on life, 

work, and return to baseline health was measured.



EVIDENCES SO FAR

Main findings

Davis HE, et al. Characterizing long COVID in an international cohort: 7 months of symptoms and their impact. EClinicalMedicine. 2021 Aug;38:101019.

For >91% of respondents the time to recovery exceeded 35 weeks. 

During their illness, participants experienced an average of 56 symptoms, across an average of 9.1 

organ systems.  

Symptoms varied in their prevalence over time,  three symptom clusters were identified each 

with a characteristic temporal profile. 

85.9% of participants experienced relapses, primarily triggered by exercise, physical or mental 

activity, and stress. 

1700 respondents (45.2%) required a reduced work schedule compared to pre-illness, and an 

additional 839 (22.3%) were not working at the time of survey due to illness. 

Cognitive dysfunction or memory issues were common across all age groups (~88%). 

Except for loss of smell and taste, the prevalence and trajectory of all symptoms were similar 

between groups with confirmed and suspected COVID-19



EVIDENCES SO FAR
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EVIDENCES SO FAR

Since being infected with SARS-CoV-2

- 2.8% (95% confidence interval 2.3% to 3.3%) of respondents reported experiencing varicella zoster reactivation, 

- 6.9% reported current/recent Epstein Barr virus (EBV) infection, 

- 1.7% reported current/recent Lyme infection,

-1.4% reported current/recent Cytomegalovirus (CMV) infection.

Davis HE, et al. Characterizing long COVID in an international cohort: 7 months of symptoms and their impact. EClinicalMedicine. 2021 Aug;38:101019.



TRIALS ONGOING

Lessening Organ Dysfunction With VITamin C - COVID-19 (LOVIT-COVID); ClinicalTrials.gov Identifier: NCT04401150, Université de Sherbrooke

(Toronto). Intravenous vitamin C administered in bolus doses of 50 mg/kg mixed in a 50-ml solution of either normal saline (0.9% NaCl) or 

dextrose 5% in water (D5W) during 30 to 60 minutes, every 6 hours for 96 hours (i.e. 200 mg/kg/day and 16 doses in total).

The Effects of a Multi-factorial Rehabilitation Program for Healthcare Workers Suffering From Post-COVID-19 Fatigue Syndrome; 

ClinicalTrials.gov Identifier: NCT04841759, Medical University of Vienna. SARS-CoV2 survivor who attends the exercise program and suffers

from post-COVID-19 fatigue Syndrome according to the Post-Covid-19-Functional Scale (PCFS). 8 week exercise program, nutritional & 

psychological consultation

Study to Evaluate the Efficacy and Safety of Leronlimab for Mild to Moderate COVID-19; ClinicalTrials.gov Identifier: NCT04343651, 

University of California, Los Angeles. two-arm, randomized, double blind, placebo controlled multicenter study to evaluate the safety and 

efficacy of leronlimab (PRO 140) in patients with mild-to-moderate symptoms of respiratory illness caused by coronavirus 2019 infection. 

Patients will be randomized to receive weekly doses of 700 mg leronlimab (PRO 140), or placebo. Leronlimab (PRO 140) and placebo will be 

administered via subcutaneous injection.



Nalbandian, A., et al. Post-acute COVID-19 syndrome. Nat Med 27, 601–615 (2021)

Interdisciplinary management in post COVID-19 clinics 



o What is the precise epidemiology of long covid and how will novel variants of Covid-19 affect the epidemiology and severity of long 
Covid? 

o What are the major risk factors for long Covid and how do we best reduce an individual’s risk of developing long term post-Covid-19 
symptoms? 

o Which symptoms, or set of symptoms, can we use to classify long Covid, clinically and phenotypically, with the aim of improving
diagnosis and management? 

o What is the optimal treatment and management strategy for long covid and is this strategy non- specific or will it require targeting and 
tailoring to specific patients? 

o Which presentation of long Covid in children, pregnant woman and older people?

o Which therapies possible for long Covid?

o Different virus variants differents long Covid ?

o Role of Vaccines in long covid ?

o Which models of care for taking in charge these patients?

RESEARCH QUESTIONS 



Il decreto-legge Sostegni bis approvato dal Consiglio dei Ministri in data 21 maggio 2021 istituisce un protocollo nazionale di 
monitoraggio che prevede, senza oneri a carico dell’assistito, l’esecuzione di prestazioni di specialistica ambulatoriale, 
contenute nei Livelli Essenziali di Assistenza, ritenute per il monitoraggio, la prevenzione e la diagnosi precoce di eventuali
esiti o complicanze legati alla pregressa malattia da COVID-19. 
. 

What is going on in Italy

Le prestazioni previste nel decreto comprendono:
- una valutazione di parametri ematochimici, 
- l’emogasanalisi, 
- esami che valutano la funzione cardiologica (ECG Holter, 

Ecocardiogramma) 
- esami che valutano la funzione pneumologica (Spirometria, diffusione

alveolo capillare del CO, TC del torace)
- valutazioni specialistiche. 
Per pazienti più anziani, in considerazione delle condizioni di fragilita ̀, è
stata prevista la valutazione multidisciplinare.
Per i pazienti sottoposti a terapia intensiva/subintensiva è stato previsto il 
colloquio psicologico

Il protocollo si riferisce specificamente ai pazienti che hanno avuto la necessità di un ricovero ospedaliero per 
un quadro severo di COVID-19 (polmonite interstiziale da SARS-CoV-2, con relativa insufficienza respiratoria 
con o senza necessita ̀ di terapia intensiva/subintensiva), in quanto questi soggetti, spesso anziani e 
polipatologici, presentano un maggior rischio di eventuali sequele e complicanze legate alla pregressa malattia
da COVID-19. 



What is going on in Italy

Il decreto-legge Sostegni bis indica

anche l’importanza di definire studi mirati di

raccolta dati per il Long COVID-19, in

considerazione del fatto che l’esigenza di

comprensione, analisi e studio degli esiti

della malattia COVID-19 sono

particolarmente rilevanti per gli effetti in

termini di coordinamento risposte del

Servizio Sanitario Nazionale.

Tali studi devono prevedere una raccolta

dati basata su parametri clinici,

laboratoristici e strumentali uniformi e

omogenei sul territorio nazionale.



Grazie per l’attenzione!
francesco.digennaro1@uniba.it
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