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Markers of inflammation as prognostic factors for 
mechanical ventilation and death in COVID-19 
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In this controlled, open-label trial 
were assigned to receive 
dexamethasone (2104) receive usual 
care (4321). 

Oral or intravenous dexamethasone 
(at a dose of 6 mg once daily) was 
used for up to 10 days or to receive 
usual care alone. 

The use of dexamethasone resulted 
in lower 28-day mortality among 
those who were receiving either 
invasive mechanical ventilation or 
oxygen alone at randomization but 
not among those receiving no 
respiratory support. 





Metabolic side-effects

Routine care data from 51 hospitals in France and Luxembourg to assess the effectiveness of corticosteroids at 
0.8 mg/kg/day eq. prednisone (CTC group) versus standard of care (no-CTC group) among adults 18-80 years 
old with confirmed COVID-19 pneumonia requiring oxygen without mechanical ventilation. 

Tran V-T Clin Microbiol Infect 2021



Drug-drug interactions

J Endocrinol Invest 2021

Seventy-five percent of the patients (n = 471) were treated with a corticosteroid, 
mainly dexamethasone (87%), prednisone (4%), beclomethasone (3%) or 
methylprednisolone (2%). 
Potential DDIs with concomitant therapies (n = 781) were found in 345 out of the 
471 patients (73%) on corticosteroids. No class D DDIs were recorded. Conversely, 
25 and 756 class C and class B potential DDIs involving corticosteroids were, 
respectively, identified. 





Interleukin-1 blockade with high-dose anakinra in patients with COVID-19, acute respiratory distress syndrome, and hyperinflammation: a 
retrospective cohort study

Cavalli G, De Luca G, Campochiaro C, et al. 

The Lancet Rheumatology, 2020

IL-1 receptor blockade with anakinra for COVID-19 (1)



Anakinra for severe forms of COVID-19: a cohort study

Huet T, Beaussier H, Voisin O, et al. 

The Lancet Rheumatology, 2020

Effect of anakinra on mortality in COVID-19: a patient level meta-analysis

Kyriazopoulou E, Huet T, Cavalli G et al. 

The Lancet Rheumatology, 2021 (in press)

Anakinra combined with methylprednisolone in patients with severe COVID-19 and hyperinflammation: an observational cohort study.

Bozzi G, Mangioni D, Minoia F, et al. 

Journal of Allergy and Clinical Immunology, 2021

IL-1 receptor blockade with anakinra for COVID-19 (3)
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Published Online January 22, 2021 

Anakinra did not improve outcomes in 
patients with mild-to-moderate 
COVID-19 pneumonia. Further studies 
are needed to assess the efficacy of 
anakinra in other selected groups of 
patients with more severe COVID-19. 

Lancet Respir Med 2021, January 22, 2021



Lancet Rheumatol Aug 9, 2021



Admission suPAR ≥6ng/mL may predict severe respiratory failure 
in patients with COVID-19 pneumonia 

 HR (95%CIs) p-value

Male gender 7.80 (1.75-34.76) 0.007

suPAR≥ 6ng/ml 16.43 (4.56-59.19) <0.0001

Cox regression analysis (57 patients from Greece) 
(gender, co-morbidities, suPAR, neutrophils, CRP) 

• CE-IVD approved
• Point-of-Care test for patient triaging (25 minutes)
• Roche Diagnostics Cobas c501/2 and c701/2 

system; Siemens ADVIA Chemistry XPT system; & 
Abbott Architect c system

 Rovina et al. Crit Care 2020. 



What is suPAR?
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1. Clinicaltrials.gov NCT04357366. 2. Virogates/What is suPAR. 3. Lin et al. Exp & Mol Med 2020 4. Velissaris D, Infect Dis Ther 2020. 5. Rasmussen et al. Emerg Med J. 2016.  6. Drug Discov Today 2020. 7. Rovina et 
al. Critical Care (2020) 

suPAR - soluble urokinase plasminogen activator receptor1,2,3

• Results from the cleavage and release of membrane-bound uPAR (expressed on endothelial cells, smooth muscle cells 
and immune cells) following activation of the kallikrein system

• Concentration correlates positively to the activation level of the immune system and inflammation

• Present in plasma, urine, blood, serum, and cerebrospinal fluid

Why measure suPAR?

• suPAR is elevated in numerous 
pathological conditions2,3

• suPAR is a biomarker of disease 
progression and may predict 
increased risk of mortality4,5

• suPAR is a potential new biomarker of 
COVID-19 progression6,7



Background In a previous open-label trial early anakinra treatment guided by elevated soluble urokinase plasminogen activator receptor 
(suPAR) prevented progression of COVID-19 pneumonia into respiratory failure. 
Methods In the SAVE-MORE multicenter trial, hospitalized patients with moderate and severe COVID-19 pneumonia and plasma suPAR 6 
ng/ml or more and receiving standard-of-care (SoC) were 1:2 randomized to subcutaneous treatment with placebo or 100mg anakinra 
once daily for 10 days. The primary endpoint was the 11-point World Health Organization ordinal Clinical Performance Scale (WHO-CPS) 
by day 28. The changes of the WHO-CPS and of the sequential organ failure assessment (SOFA) score were the main secondary 
endpoints. The trial was designed following advice by the COVID-ETF of the European Medicines Agency.    
Results Anakinra-treated patients were allocated to significantly lower strata of disease severity by day 28 (adjusted odds ratio-OR 0.36; 
95%CI 0.26-0.50; P<0.0001). Significantly lower disposition into severe disease or death (6 or more points of WHO-CPS) was found (OR: 
0.46; P: 0.01). The median absolute changes of WHO-CPS in the placebo and anakinra groups from baseline was -3 and -4 at day 28 (OR 
0.40; P<0.0001); and -2 and -3 at day 14 (OR 0.63; P: 0.003); the absolute change of SOFA score was 0 and -1 (OR 0.63; P: 0.004). 
Hospital stay was shorter.
Conclusions Early start of anakinra treatment guided by suPAR is leading to 64% global improvement in moderate and severe COVID-19 
pneumonia .
(Sponsored by the Hellenic Institute for the Study of Sepsis ClinicalTrials.gov identifier, NCT04680949)  Consider adding the mortality 
benefit and the shorter ICU stay.

Kyriazopoulou, E., Poulakou, G., Milionis, H. et al.  Nat Med (2021). https://doi.org/10.1038/s41591-021-01499-z



PRIMARY ENDPOINT: distribution of the WHO-CPS scores at day 28 (primary outcome) of 
patients allocated to treatment with placebo and to treatment with anakinra

50.4% (204/405) of patients receiving anakinra had fully recovered with no viral RNA detected on 
day 28 compared to 26.5% (50/189) of patients receiving placebo, and 3.2% (13/405) and 6.9% 
(13/189) of patients in the anakinra and placebo arms, respectively, died.



PRIMARY ENDPOINT:  Survival analysis of enrolled patients at day 28 (univariate Cox 
regression analysis)

Survival analysis showed that anakinra 
treatment significantly reduced the risk of 
death by day 28 compared to placebo 
(3.2% versus 6.9% in the anakinra and 
placebo arms, respectively; hazard ratio = 
0.45, 95% CI 0.21–0.98, P = 0.045) 

Kyriazopoulou, E., Poulakou, G., Milionis, H. et al.  Nat Med (2021). 
https://doi.org/10.1038/s41591-021-01499-z



Kyriazopoulou, E., Poulakou, G., Milionis, H. et al.  Nat Med (2021). https://doi.org/10.1038/s41591-021-01499-z





Efficacy and safety of baricitinib for the treatment of hospitalised adults with 
COVID-19 (COV-BARRIER): a randomised, double-blind, parallel-group, 
placebo-controlled phase 3 trial 
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Lancet Respir Med Sept 1, 2021 



Science Advances 2020 



Science Advances 2020 







The aim of this multicentre cohort study was to assess the 
role of tocilizumab in reducing the risk of invasive 
mechanical ventilation and/or death in patients with severe 
COVID-19 pneumonia who received standard of care (SoC) 
treatment. 

39% reduction in 
risk

62% reduction in 
risk

Implications of all the available evidence 

Tocilizumab, regardless of IV or SC administration may be capable of reducing 
invasive mechanical ventilation or death in severe COVID-19 pneumonia.

Guaraldi G. et al. 2020. Lancet Rheumatology
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Open questions



….Too early?







…..or too late?





Other issues?



Pharmacokinetic issues

The current proposed dose of tocilizumab 8 mg/kg (800 mg maximum) is based on the standard loading dose of rheumatoid arthritis, however 
evidence is lacking that this is also the optimal dose for COVID-19 ARDS.
Pharmacokinetic and pharmacodynamic parameters of medications are often found to be different in severely ill patients when compared 
with mild or moderately ill patients. 

Moes DJ Clinical Pharmacokinetics 2021



CRP



And now what do guidelines say?



SIMIT



Terapia con immunomodulanti secondo indicazioni AIFA update del 28.09.21  

https://www.aifa.gov.it/-/aifa-rende-disponibili-i-medicinali-anakinra-baricitinib-e-sarilumab-per-il-trattamento-del-covid-19



Conclusions

• Despite we do not have a specific treatmet for severe COVID19 we 
have may information that can help clinicians. In particular, after 
failure of dexamethasone monoclonal antibodies active on the 
cytokine storm are probably the most promising drugs for severe 
COVID19 pneumonia. Nevertheless, for them and for glucocorticoids 
it is still to be determined in order to have an impact on mortality:

• The right patients
• The right dose
• The right moment in the course of the disease


