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Lopinavir/ritonavir 

h Activity against SARS-CoV-1 and/or MERS-CoV in in vitro 
and animal studies 

h Off-label administration in the first phases of the COVID-19 
pandemic 

Mo et al. JAC 2016; de Wit et al. Nat Rev Microbiol 2016; Chan et al. J Infect Dis 2015 



Cao et al. NEJM 2020 

h Primary endpoint: clinical improvement from randomization 
(defined as a composite of discharge from the hospital or 
improvement of two points on a seven-category ordinal scale, 
ranging from no need of hospitalization to death) 

h  199 patients enrolled (99 LPV/r vs. 100 supportive care) 



Cao et al. NEJM 2020 

h Primary endpoint (clinical improvement)  
h HR 1.24 for LPV/r (95% CI 0.90-1.72) 

h  28-day mortality 
h  19.2% LPV/r vs. 25% SC (−5.8%, 95% CI −17.3 to 5.7). 



Cao et al. NEJM 2020 



h  At the present time, evidence from the first published RCT does not 
support off-label treatment with LPV/r in COVID-19 patients. This result 
should also discourage the use of other protease inhibitors (e.g., 
darunavir), at least until results of dedicated RCT are available. 

Bassetti et al. Clin Microbiol Infect 2020 



Remdesivir 

h  in vitro activity against coronaviruses (SARS-CoV-2, 
h SARS-CoV-1, and MERS-CoV), and favorable effects in 

animal MERS models 

h Compassionate administration in the first phases of the 
COVID-19 pandemic 

Wang et al. Cell Res 2020; Sheahan et al. Nat Commun 2020; de Wit et al. PNAS 2020; Agostini et al. mBio 2018 



Grein et al. NEJM 2020 

h  53 patients receiving compassionate remdesivir 

h Clinical improvement in 36/53 (68%) 

h Need of RCT for efficacy 



Grein et al. NEJM 2020 



Grein et al. NEJM 2020 



Wang et al. Lancet 2020 

h Primary endpoint: clinical improvement up to day 28, defined 
as a composite of decline of two levels on a six-point ordinal 
scale of clinical status (from 1=discharged to 6=death) and 
discharge from the hospital  

h  237 patients enrolled (158 remdesivir vs. 79 placebo) 



Wang et al. Lancet 2020 

h Primary endpoint (clinical improvement)  
h HR 1.23 for remdesivir (95% CI 0.87-1.75) 

h  28-day mortality 
h  14% remdesivir vs. 13% placebo (+1.1%, 95% CI −8.1 to 10.3) 



Wang et al. Lancet 2020 



Remdesivir (preliminary results by A. Fauci) 

h Preliminary data "shows that remdesivir has a clear-cut, 
significant, positive effect in diminishing the time to recovery" 

h Fauci said that the recovery time was reduced from 15 days 
to 11 days in the drug trial, which involved over 1,000 
hospitalized patients in the U.S., Germany, Denmark, Spain, 
Greece and other countries 

h  “The first truly high-powered, randomized, placebo-controlled 
trial for a coronavirus treatment” 



h  Remdesivir should be currently used for treating COVID-19 patients only 
within RCT (preferentially) or compassionate/expanded-access 
programs, owing to its investigational nature. 

 
Bassetti et al. Clin Microbiol Infect 2020 



h Retrospective study 
h  81 patients (45 umifenovir vs. 31 control group) 
h Median time to negativity were 18 days (IQR 12-21) in 

umifenovir group and 16 days (IQR 11-21) in control group 
(p= 0.42) 

h No death observed (enrolled only mild cases? ICU patients 
excluded) 



h  120 patients treated with favipiravir vs. 120 patients receiving 
umifenovir 

h Higher rates of clinical recovery for favipiravir 

h But all-cause mortality 0% (mild cases only?) and paper still 
to be peer-reviewed 



h  Pending high-level supporting evidence, favipiravir and umifenovir 
should not be used outside RCT, at least in those countries where they 
are not approved for other indications 

 

Bassetti et al. Clin Microbiol Infect 2020 



Oseltavimir and zanamivir 

h No apparent activity of oseltamivir and zanamivir was 
previously observed against SARS-CoV-1 in vitro 

h The fact that up to 76% of the first critically ill patients with 
COVID-19 received oseltamivir may also be related to the 
suspicion of infection (or co-infection) with influenza 

Tan et al. Emerg Infect Dis 2004; Chen et al. Lancet 2020 



h  Oseltamivir or zanamivir should be used only in the presence of 
suspected/proven concomitant influenza. 

Bassetti et al. Clin Microbiol Infect 2020 



Chloroquine/hydroxychloroquine 

h  Rationale: 
h  Antiviral activity 
h  Immunomodulatory effects 

h  Less toxic profile of hydroxychloroquine (reduced ocular toxicity and less 
drug interactions) and more potent in vitro activity against SARS-CoV-2 

Yao et al. Clin Infect Dis 2020; Sahraei et al., Int J Antimicorb Agents 2020; Cortegiani et al. J Crit Care 2020 



h  26 patients treated with hydroxychloroquine vs. 16 controls 
h  6 patients treated with hydroxychloroquine also received azithromycin 

h  At day 6, 70% (14/20) of hydroxychloroquine-treated patients were virologically cured 
vs. 12.5% (2/16) in the control group (p = 0.001) 

Gautret et al. Int J Antimicrob Agents 2020 



h  Selection bias and baseline viral load may have biased results towards observing a 
favorable effect of hydroxychloroquine administration 

h  Opposite results apparent absence of reduction of viral clearance) were recently 
described by another French group (albeit in a very small sample size of 11 patients 
receiving hydroxychloroquine plus azithromycin) 

Gautret et al. Int J Antimicrob Agents 2020; Molina et al. Médecine et Maladies Infectieuses 2020 



h  More marked effect in patients receiving azithromycin in addition to 
hydroxychloroquine, but caution needed because of the very limited number of patients 
in the combined treatment subgroup and the possible increased risk of QT 
prolongation by combining the two drugs 

Gautret et al. Int J Antimicrob Agents 2020 



Borba et al. 2020 

h  The high-dosage group (600 mg CQ BID for 10 days) presented more instance of QTc 
interval greater than 500 milliseconds (7 of 37 [18.9%]) compared with the low-dosage 
group (450 mg CQ BID on day 1 and once daily for 4 days) (4 of 36 [11.1%]) 



h  Pending results of RCT, we currently suggest the use of hydroxychloroquine for treating 
worsening patients with COVID-19, provided no important drug interactions can be anticipated 
and with close monitoring of hepatic, renal function, and QT prolongation.  

Bassetti et al. Clin Microbiol Infect 2020 



h  This suggestion is based on its demonstrated activity in vitro against SARS-CoV-2 (although 
weak) and on the availability of low-level clinical evidence of anticipation of viral clearance from 
a small controlled, non-randomized study, although it should also be kept in mind that the study 
was highly susceptible to bias and there is still no data regarding hard clinical endpoints such as 
crude mortality. 

Bassetti et al. Clin Microbiol Infect 2020 



h  For these reasons, hydroxychloroquine should be preferentially administered within the framework of 
investigational studies. When this is unfeasible, off-label use may be considered according to local protocols 
and consent procedures. In view of the absence of evidence, we are currently unable to support the use of 
hydroxychloroquine in asymptomatic or mildly symptomatic non-hospitalized patients outside investigational 
studies. The same applies to prophylactic use. 

Bassetti et al. Clin Microbiol Infect 2020 



Tocilizumab 

h  Recombinant humanized monoclonal antibody inhibiting IL-6 receptor 

h  Rationale: 
h  COVID-19 patients may develop secondary haemophagocytic 

lymphohistiocytosis (sHLH), an under-recognized hyperinflammatory 
syndrome characterized by a fulminant and fatal hypercytokinemia,with 
development of ARDS and multiorgan failure 

Mehta et al. Lancet 2020; Brunner et al. Ann Rheum Dis 2015 



PNAS 2020 

h  Within 5 days after tocilizumab, 15 of the 20 patients (75%) had lowered 
their oxygen intake, and 1 patient needed no oxygen therapy 

h  All patients have been discharged on average 15 days after giving 
tocilizumab 



PNAS 2020 



h  Owing to the lack of high-level evidence, administration of tocilizumab in patients with COVID-19 
should preferentially occur within the framework of RCT. Off-label use according to local 
protocols and consent procedures may be considered only in those COVID-19 patients excluded 
from RCT (or hospitalized where RCT are not available or still to be implemented) and who are 
worsening while receiving standard supportive care (in the absence of concomitant/
superimposed infections). In our opinion, this could be a reasonable off-label use of tocilizumab 
in these early phases of the COVID-19 pandemic. 

Bassetti et al. Clin Microbiol Infect 2020 



h  In the absence of clinical studies, we suggest that also other immunosuppressive and/or 
immunomodulatory therapies (e.g., anakinra, Janus kinase family enzyme inhibitors) should be 
preferentially administered within RCT. This also applies to modifications of the immune 
response through high-dose intravenous immunoglobulins or plasma from convalescent 
patients, which, although promising in very small case series, both deserve dedicated RCT 
investigation to clearly understand their role in impacting COVID-19 outcomes, and their 
tolerability. 

Bassetti et al. Clin Microbiol Infect 2020 



JAMA 2020 

h  Administration of convalescent plasma containing neutralizing antibody 
was followed by improvement in the clinical status of 5 critically ill 
patients with COVID-19 and ARDS. 



JAMA 2020 



Duan et al. PNAS 2020 



Cao et al. 2020 



Steroid 

h  No RCT has been concluded on corticosteroids administration in 
COVID-19, and there are controversial opinions regarding extrapolation 
from previous studies in SARS-CoV-1 and MERS-CoV patients 

h  In an observational study in 84 COVID-19 patients with ARDS in China, 
methylprednisolone was associated with reduced progression to death 
(HR 0.38, 95% CI 0.20-0.72, p = 0.003) 

Wu et al. JAMA internal medicine 2020 



Wu et al. JAMA internal medicine 2020 



h  As the (WHO underlines, there is an important need for efficacy data from RCT for supporting 
corticosteroids therapy in patients with SARS-Cov-2. However, considering that overwhelming 
inflammation and cytokine-related lung injury might be responsible for rapidly progressive 
pneumonia and clinical deterioration in COVID-19 patients, we suggest (expert opinion only) to 
consider administration of corticosteroids in critically ill COVID-19 patients with ARDS or with 
worsening of non-ARDS respiratory failure in the absence of bacterial/fungal superinfections 
(independent of ICU admission). 

Bassetti et al. Clin Microbiol Infect 2020 



h  On the other hand, in the absence of convincing evidence the following cannot currently be 
supported: (i) steroid administration stratified according to inflammatory markers; (ii) steroid 
administration in non-critically ill COVID-19 patients 

Bassetti et al. Clin Microbiol Infect 2020 



Anything else? 
 
 

Tocilizumab and steroid treatment in 
patients with severe COVID-19 

pneumonia. 
 

Mikulska M, Nicolini L…..and Bassetti M  
Under review JAMA 



Characteristics Methilprednisolo

ne  Steroids (n=45) 

Tocilizumab 

(n=29) 

Combined 

(n=56) 

Age, mean (SD); median (range) 67.5 (13.9); 68.2 

(37-91) 

65.9 (10.2); 67.4 

(42-80) 

61 (11.7); 63 

(32-85) 

Sex (M/F), n (%) 32/13 (71.1/28.9) 24/5 (82.8/17.2) 35/21 

(62.5/37.5) 

Comorbidities, n (%) 36 (80) 23 (79.3) 39 (69.6) 

Treatment period    

  <=11th week of 2020 4 (8.9) 22 (75.8) 3 (5.4) 

  12th week of 2020 30 (66.7) 6 (20.7) 15 (26.8) 

  13th week of 2020 11 (24.4) 1 (3.5) 38 (67.9) 

Days from symptoms to hospital 

admission, mean (SD); median (range) 

7.2 (4.7); 7 (0-

21) 

7.7 (3.5); 8 (1-15) 7.6 (3.8); 7 (2-

24) 

IL-6, median (IQR), pg/ml 40 (22-68) 45 (33-88) 37 (27-63) 

Ferritin, median (IQR), µg/L 741 (380-1087) 1422 (845-1846) 760 (444-1858) 

CRP, median (IQR), mg/L 82 (43-124) 121 (52-218) 88 (44-153) 

D-dimer, median (IQR), µg/L 1080 (730-1600) 1280 (950-2500) 1055 (618-

1411) 

Pi02/Fi02, median (IQR), mmHg 201 (156-311) 203 (144-280) 190 (125-254) 

Pi02/Fi02 < 100 mmHg 6 (13.3) 1 (3.5) 6 (10.7) 

Pi02/Fi02 < 200 mmHg 22 (48.9) 13 (44.8) 30 (53.6) 

NIV, n (%) 20 (44.4) 13 (44.8) 31 (55.4) 

  Number of doses tocilizumab    

   0  - - 

   1  22 (75.9) 54 (96.4) 





Ongoing RCT registered at clinicaltrials.gov 

Bassetti et al. Clin Microbiol Infect 2020 

h  LPV/r (n = 16) 
h  Remdesivir (n = 7) 
h  Darunavir/cobicistat (n = 3) 
h  Favipiravir (n = 4) 
h  Umifenovir (n = 3) 
h  Chloroquine/Hydroxychloroquine (n = 43) 
h  Methylprednisolone (n = 5) 
h  Tocilizumab (n = 8) 
h  Anakinra (n = 2) 



Bassetti et al. Clin Microbiol Infect 2020 



Bassetti et al. Clin Microbiol Infect 2020 


