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T he entire Korian Foundation team mobilized during this health crisis to carry out quality scientific moni-
toring to help professionals better understand this virus. After Volume 1 devoted to symptomatology, we 
wished to dedicate this Volume 2 to clinical trials carried out on the various treatment options. It turned 

out that quickly, treatments were, and still are, at the heart of major scientific and media controversies. Never-
theless, this factual review provides a precise update on the trials carried out and the therapeutic prospects. 
We hope you enjoy reading it! 
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TREATMENT OPTIONS
Treatment options for COVID-19: The reality and challenges

Shio-Shin Jean, Ping-Ing Lee, Po-Ren Hsueh

A large number of clinical trials have been launched to study potentially effective therapies against the novel COVID-19 
pandemic, highlighting the urgent need to obtain high-quality evidence as quickly as possible. This article summarizes the 
many molecules already on the market that are being tested to treat the disease: 

l   Remdesivir was considered as the most promising antiviral agent. It works by inhibiting the activity of RNA-dependent RNA poly-
merase (RdRp). A large-scale study investigating the clinical efficacy of remdesivir (200 mg on day 1, followed by 100 mg once daily) 
is on-going. 
l   The other excellent anti-influenza RdRp inhibitor favipiravir was also being clinically evaluated for its efficacy in COVID-19 patients. 
The protease inhibitor lopinavir/ritonavir (LPV/RTV) alone was not shown to provide better antiviral efficacy than standard care. Howe-
ver, the regimen of LPV/RTV plus ribavirin was shown to be effective against SARS-CoV in vitro. 
l   Another promising alternative is hydroxychloroquine (200 mg thrice daily) plus azithromycin (500 mg on day 1, followed by 
250 mg once daily), which showed excellent clinical efficacy on Chinese COVID-19 patients and anti- SARS-CoV-2 potency in vitro. 
l   The roles of teicoplanin (which inhibits the viral genome exposure in cytoplasm) and monoclonal and polyclonal antibodies in 
the treatment of SARS-CoV-2 are under investigation. 
It was advised very early to avoid the prescription of NSAIDs (Non-Steroidal Anti-Inflammatory Drugs) then ACE-inhibitors (Angiotensin 
Converting Enzyme Inhibitors) and ARA 2 (Angiotensin II Receptor Antagonists) for patients with COVID-19. However, for the last two 
categories of anti-hypertension drugs, the recommendation has changed. It is now advisable not to interrupt these treatments in 
patients. 
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An extremely high spread potential of SARS-CoV 2 led to the 2019 global coronavirus disease (COVID-19) pandemic in 2020. 
A significant number of clinical trials have been initiated in hospitals and cities to study the efficacy potential of these molecules 
in the disease given the urgency to find a treatment. However, to date no drug has been validated to have guaranteed efficacy 
in the treatment of patients with COVID-19 in large-scale studies. However, a partial analysis of the RECOVERY trial suggests 
that there is a beneficial effect of corticosteroids.TO
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https://www.sciencedirect.com/science/article/pii/S1684118220300943?via%3Dihub   
Journal of Microbiology, Immunology and Infection, 31 March 2020 
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TREATMENT OPTIONS
Emerging pharmacotherapies for COVID-19

Rachana Salvi, Panini Patankar 

C OVID-19 caused by SARS-CoV 2 causes severe respiratory distress syndrome and is potentially fatal. As of April 10, 2020, more 
than one million five hundred thousand people have been infected worldwide, with an estimated 95,000 deaths. Vaccines 
against this deadly virus are currently in development, and many drugs used for other indications have been reconverted 

and studied for the prophylaxis and treatment of COVID-19. 
According to the WHO SOLIDARITY trial, among the most promising candidates were chloroquine phosphate and hydroxychloroquine, 
antimalarial drugs, Remdesivir, the Lopinavir-Ritonavir combination with or without interferon which are anti-HIV drugs, and plasma 
from convalescent patients. 
Besides, there has been evidence regarding inflammatory pathogenesis of this virus leading to cytokine storm in susceptible 
individuals. Thus, anti-proinflammatory cytokine drugs like Anakinra and Tocilizumab are undergoing multiple trials and some results 
are encouraging. Similarly, use of anti-inflammatory cytokines like IL-37 and IL-38 is hypothesized to be useful and is under research.
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Several studies on treatments for COVID-19 are underway. The situation continues to evolve but there is no definitive therapy 
yet. Using drugs already on the market can be a blessing while waiting for definitive therapy and vaccines to be developed.
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SARS-CoV-2MOTS-CLÉS COVID-19 Remdesivir Hydroxychloroquine Chloroquine cytokine

https://www.sciencedirect.com/science/article/pii/S0753332220304595?via%3Dihub  
Biomedicine & Pharmacotherapy, 10 April 2020 

KEY WORDS

JU
LY

 20
20

CARD 02



COVID-19 VOLUME 2 
TREATMENT

TREATMENT WITH HYDROXYCHLOROQUINE
Hydroxychloroquine and azithromycin as a treatment of COVID-19: results of an open-label non-
randomized clinical trial 

Philippe Gautret, Jean-Christophe Lagier, Philippe Parola, Van Thuan Hoang, Line Meddeb, Morgane Mailhe, Barbara Doudier, 
Johan Courjon, Valerie Giordanengo, Vera Esteves Vieira, Herve Tissot Dupont, Stéphane Honoré, Philippe Colson, Eric Chabriere, 
Bernard La Scola, Jean-Marc Rolain, Philippe Brouqui, Didier Raoult. 

T his article describe the study leads by Pr Raoult in March 2020 in Marseille. Chloroquine have been found to be efficient to 
reduce clinical symptoms and viral load in Chinese COV-19 patients. Hydroxychloroquine (an analogue of chloroquine) has 
been demonstrated to have an anti-SARS-CoV activity in vitro. Hydroxychloroquine clinical safety profile is better than that of 

chloroquine (during long-term use) and has fewer concerns about drug-drug interactions.  
PCR-Confirmed COVID-19 patients of Marseille center, older than 12 years old were included from early March to March 16th. 
Untreated patients from another center and cases refusing the protocol were included as negative controls. Included patient receive 
600mg of hydroxychloroquine daily for 14 days. Their viral load in nasopharyngeal swabs was tested daily in a hospital setting. A 
clinical exam was also performs on a daily basics. Depending on patient’s clinical presentation, azithromycin was added to the 
treatment. The primary endpoint was virological clearance at day-6 post-inclusion.  
42 patients were included: 26 received the treatment, 16 were control patients. Six hydroxychloroquine-treated patients were lost 
in follow-up during the survey because of early cessation of treatment: 3 were transferred to intensive care unit between day 1 and 
day 4. One patient died, one patient decided to leave the hospital on Day 3 and one patient stops the treatment because of nausea. 
Results are present on the 26 remaining patients (PP analysis) 
Six patients were asymptomatic, 22 had upper respiratory tract infection symptoms and eight had lower respiratory tract infection 
symptoms. This study showed a significant reduction of the viral carriage at D6-post inclusion in treated patients compared to controls. 
Azithromycin added to hydroxychloroquine was significantly more efficient for virus elimination. 
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Despite its small sample size the survey have showed that hydroxychloroquine treatment is significantly associated with viral 
load reduction/disappearance in COVID-19 patients and its effect is reinforced by azithromycin. This study have created a huge 
hope on the use of hydroxychloroquine as an efficient treatment against the COVID-19.
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COVID-19KEY WORDS SARS-CoV-2 hydroxychloroquine azithromycine non-randomized clinical trial

https://www.sciencedirect.com/science/article/pii/S0924857920300996#   
International Journal of Antimicrobial Agents, 20 March 2020
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TREATMENT WITH HYDROXYCHLOROQUINE
No evidence of clinical efficacy of hydroxychloroquine in patients hospitalised for COVID-19 
infection and requiring oxygen: results of a study using routinely collected data to emulate a 
target trial
Matthieu Mahevas, Viet-Thi Tran, Mathilde Roumier, Amelie Chabrol, Romain Paule, Constance Guillaud, Sebastien Gallien, Raphael 
Lepeule, Tali-Anne Szwebel, Xavier Lescure, Frederic Schlemmer, Marie Matignon, Mehdi Khellaf, Etienne Crickx, Benjamin Terrier, 
Caroline Morbieu, Paul Legendre, Julien Dang, Yoland Schoindre, Jean-Michel Pawlotski, Marc Michel, Elodie Perrodeau, Nicolas 
Carlier, Nicolas Roche, Victoire De Lastours, Luc Mouthon, Etienne Audureau, Philippe Ravaud, Bertrand Godeau, Nathalie Costedoat

A retrospective observational data analysis were conduct in 4 French hospital in order to evaluate the effect of hydroxychloroquine 
(HCQ) on a significant number of patient. Authors used data collected from routine care of adult patients with PCR-confirmed 
COVID-19, who required oxygen by mask or nasal prongs (corresponding to a WHO progression score of 5) and who didn’t 

start hydroxychloroquine treatment before admission to the hospital. They compared two treatment strategies: initiation of treatment 
at a daily dose of 600 mg in the first 48 hours after hospitalisation (HCQ group) and the absence of HCQ initiation during this two-day 
period (no-HCQ or control group). The composite primary endpoint was transfer to intensive care unit (ICU) within 7 days from inclusion 
and/or death from any cause.  
This study included 181 patients with SARS-CoV-2 pneumonia; 84 received HCQ within 48 hours of admission (HCQ group) and 97 
did not (no-HCQ group). Initial severity was well balanced between the groups. In the weighted analysis, 20.2 % patients in the HCQ 
group were transferred to the ICU or died within 7 days vs 22.1 % in the no-HCQ group (16 vs 21 events, relative risk [RR] 0.91, 95 % 
CI 0.47-1.80). In the HCQ group, 2.8 % of the patients died within 7 days vs 4.6 % in the no-HCQ group. 
These results do not support the use of HCQ in patients hospitalised for documented SARS-CoV-2-positive hypoxic pneumonia.
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This study was based on data from 181 patients hospitalized for confirm COVID-19 pneumonia.  
It shows no significant effect of the administration of hydroxychloroquine within 48 h of admission on the transfer to intensive 
care or mortality.
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MedRxiV : The preprint server for health sciences 
MedRxiV : The preprint server for health sciences, 14 April 2020
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TREATMENT WITH HYDROXYCHLOROQUINE
Observational Study of Hydroxychloroquine in Hospitalized Patients with Covid-19 

Joshua Geleris, Yifei Sun, Jonathan Platt, Jason Zucker, Matthew Baldwin, George Hripcsak, Angelena Labella, Daniel K. Manson, 
Christine Kubin, R. Graham Barr, P.H, Magdalena, E. Sobieszczyk, and Neil W. Schluger, and Neil W. Schluger. 

H ydroxychloroquine has been widely administered to patients with Covid-19 without robust evidence supporting its use. 
Researchers examined the association between hydroxychloroquine use and intubation or death at a large medical center 
in New York City. Data were obtained regarding consecutive patients hospitalized with Covid-19, excluding those who were 

intubated, died, or discharged within 24 hours after presentation to the emergency department (study baseline). The primary end 
point was a composite of intubation or death in a time-to-event analysis. We compared outcomes in patients who received 
hydroxychloroquine with those in patients who did not, using a multivariable Cox model with inverse probability weighting according 
to the propensity score.  
Of 1446 consecutive patients, 70 patients were intubated, died, or discharged within 24 hours after presentation and were excluded 
from the analysis. Of the remaining 1376 patients, during a median follow-up of 22.5 days, 811 (58.9 %) received hydroxychloroquine 
(600 mg twice on day 1, then 400 mg daily for a median of 5 days); 45.8 % of the patients were treated within 24 hours after 
presentation to the emergency department, and 85.9 % within 48 hours. Hydroxychloroquine-treated patients were more severely 
ill at baseline than those who did not receive hydroxychloroquine (median ratio of partial pressure of arterial oxygen to the fraction 
of inspired oxygen, 223 vs. 360). Overall, 346 patients (25.1 %) had a primary end-point event (180 patients were intubated, of 
whom 66 subsequently died, and 166 died without intubation). In the main analysis, there was no significant association between 
hydroxychloroquine use and intubation or death (hazard ratio, 1.04, 95 % confidence interval, 0.82 to 1.32). Results were similar in 
multiple sensitivity analyses.  
In this observational study involving patients with Covid-19 who had been admitted to the hospital, hydroxychloroquine 
administration was not associated with either a greatly lowered or an increased risk of the composite end point of intubation or 
death. Randomized, controlled trials of hydroxychloroquine in patients with Covid-19 are needed. 
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This observational study highlights the lack of a randomized trial of hydroxychloroquine in a large number of patients. 
The authors try to remedy this situation by a large-scale analysis at a New York site, using data from COVID-19 patients. 
Their statistical analyzes shows that hydroxychloroquine administration was not associated with either a greatly lowered or 
an increased risk of the composite end point of intubation or death.  
They nevertheless notice that hydroxychloroquine-treated patients were more severely ill at baseline than those who did not 
receive hydroxychloroquine. 
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 https://www.nejm.org/doi/full/10.1056/NEJMoa2012410   
New England Journal of Medicine, 7 May 2020
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TREATMENT WITH HYDROXYCHLOROQUINE
A Randomized Trial of Hydroxychloroquine as Postexposure Prophylaxis for Covid-19

D.R. Boulware, M.F. Pullen, A.S. Bangdiwala, K.A. Pastick, S.M. Lofgren, E.C. Okafor, C.P. Skipper, A.A. Nascene, M.R. Nicol, M. Abassi, 
N.W. Engen, M.P. Cheng, D. LaBar, S.A. Lother, L.J. MacKenzie, G. Drobot, N. Marten, R. Zarychanski, L.E. Kelly, I.S. Schwartz, E.G. 
McDonald, R. Rajasingham, T.C. Lee, and K.H. Hullsiek.

T he research teams studied the effect of hydroxychloroquine as a post-exposure treatment for SARS-CoV-2. They conducted a 
randomized, double-blind, placebo-controlled trial across the United States and parts of Canada testing hydroxychloroquine 
as post exposure prophylaxis. They enrolled adults who had household or occupational exposure to someone with confirmed 

Covid-19 at a distance of less than 6 ft for more than 10 minutes while wearing neither a face mask nor an eye shield (high-risk 
exposure) or while wearing a face mask but no eye shield (moderate-risk exposure). Within 4 days after exposure, participants were 
randomly assigned to receive either placebo or hydroxychloroquine (800 mg once, followed by 600 mg in 6 to 8 hours, then 600 
mg daily for 4 additional days). Within 4 days after exposure, participants were randomly assigned to receive either placebo or 
hydroxychloroquine (800 mg once, followed by 600 mg in 6 to 8 hours, then 600 mg daily for 4 additional days). The primary 
outcome was the incidence of either laboratory-confirmed Covid-19 or illness compatible with Covid-19 within 14 days. 
821 asymptomatic participants were enrolled included 414 who were treated. Overall, 87.6 % of the participants (719 of 821) reported 
a high-risk exposure to a confirmed Covid-19 contact. The incidence of new illness compatible with Covid-19 did not differ significantly 
between participants receiving hydroxychloroquine (49 of 414 [11.8 %]) and those receiving placebo (58 of 407 [14.3 %]); the 
absolute difference was −2.4 percentage points (95 % confidence interval, −7.0 to 2.2; P=0.35). Side effects were more common 
with hydroxychloroquine than with placebo (40.1 % vs. 16.8 %), but no serious adverse reactions were reported. 
After high-risk or moderate-risk exposure to Covid-19, hydroxychloroquine did not prevent illness compatible with Covid-19 or 
confirmed infection when used as post exposure prophylaxis within 4 days after exposure. 
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 The post exposure preventive treatment with hydroxychloroquine doesn’t shows any statistical effect on the SARS-CoV-2 
incidence after a high- or moderate-risk exposure.
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https://www.nejm.org/doi/full/10.1056/NEJMoa2016638  
New England Journal of Medicine, 3 June 2020
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TREATMENT WITH HYDROXYCHLOROQUINE
Conclusion on the use of hydroxychloroquine as a treatment against COVID-19

C hloroquine and its analog hydroxychloroquine are molecules used for several years against malaria and some auto-immune 
diseases like lupus. They were quickly introduce as potential treatment against SARS-CoV-2 based on the results of a Chinese’s 
clinical trial and some in vitro results proving the efficiency of hydroxychloroquine on the virus.   

A French team of the IHU (Institut Hospitalo-Universitaire) of Marseille published in March 2020 some promising results. Their study 
on 36 patients showed a significant decrease of viral load after 6 days of treatment. However, this study was open-label, non-
randomized and 6 patients presenting important symptoms were excluded of statistical analysis. That why it was quickly questioned. 
Others studies were then conducted to demonstrate the efficiency of those molecules on SARS-CoV-2. 
Later, an observational study, published in the New England Journal of Medecine showed no efficiency of hydroxychloroquine, based 
on an 1144 patients data base. A double-blind, placebo controlled study published on June 30th and conduct on 821 patients didn’t 
showed any post exposure prophylaxis effect of hydroxychloroquine. 
On June 5th, the intermediary results of the British study Recovery have showed that hydroxichloroquine had no benefits on 
hospitalized Covid-19 patients. Due to this result, they stopped the hydrochloroquine arms on this trial (1). On June 15th, the FDA 
(Federal drug Administration) announced the revocation of the use emergency use authorization of chloroquine and 
hydroxychloroquine against COVID-19. They based this decision on new results of randomized clinical trials conducts on hospitalized 
patients. Those trials underlines no advantages of this treatments on death or cure (2). On june 17th WHO decided, also to stops the 
utilization of hydroxychloroquine in clinical trials trying to find a cure to COVID-19.  The results of the Solidarity-Discovery trial and 
the Recovery studies was their main arguments (3). Netherless, this decision doesn’t involve studies on pre ou post exposure 
prophylaxis effects.  
To conclude, on June 18th, in a press communication to the stakeholder doctors, the Discovery study announced that because of 
efficiency evidence, they stop inclusion in their hydroxychloroquine branch
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1. https://www.recoverytrial.net/news/statement-from-the-chief-investigators-of-the-randomised-evaluation-of-covid-19-therapy-recovery-trial-on-hydroxychloroquine-5-june-2020-no-clinical-
benefit-from-use-of-hydroxychloroquine-in-hospitalised-patients-with-covid-19 
2. https://www.fda.gov/drugs/drug-safety-and-availability/fda-cautions-against-use-hydroxychloroquine-or-chloroquine-covid-19-outside-hospital-setting-or 
3. https://www.who.int/fr/emergencies/diseases/novel-coronavirus-2019/global-research-on-novel-coronavirus-2019-ncov/solidarity-clinical-trial-for-covid-19-treatments
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TREATMENT WITH REMDESIVIR
Compassionate Use of remdesivir for Patients with Severe Covid-19

J. Grein, N. Ohmagari, D. Shin, G. Diaz, E. Asperges, A. Castagna, T. Feldt, G. Green, M.L. Green, F.-X. Lescure, E. Nicastri, R. Oda, K. Yo, 
E. Quiros-Roldan, A. Studemeister, J. Redinski, S. Ahmed, J. Bernett, D. Chelliah, D. Chen, S. Chihara, S.H. Cohen, J. Cunningham, A. 
D’Arminio Monforte, S. Ismail, H. Kato, G. Lapadula, E. L’Her, T. Maeno, S. Majumder, M. Massari, M. Mora-Rillo, Y. Mutoh, D. Nguyen, 
E. Verweij, A. Zoufaly, A.O. Osinusi, A. DeZure, Y. Zhao, L. Zhong, A. Chokkalingam, E. Elboudwarej, L. Telep, L. Timbs, I. Henne, S. 
Sellers, H. Cao, S.K. Tan, L. Winterbourne, P. Desai, R. Mera, A. Gaggar, R.P. Myers, D.M. Brainard, R. Childs, and T. Flanig.

T his article present the results of an international cohort study run on 61 patients. Remdesivir was provided on a compassionate-
use basis to patients hospitalized with confirmed SARS-CoV-2 infection who had an oxygen saturation of 94 % or less, who 
have a creatinine clearance above 30 ml per minute and serum levels of alanine aminotransferase (ALT) and aspartate 

aminotransferase (AST) less than five times the upper limit of the normal range. 
Patients received a 10-day course of remdesivir, consisting of 200 mg administered intravenously on day 1, followed by 100 mg 
daily for the remaining 9 days of treatment. This report is based on data from patients who received remdesivir during the period 
from January 25, 2020, through March 7, 2020. 
Of the 61 patients who received at least one dose of remdesivir, data from 8 could not be analyzed (including 7 patients with no 
post-treatment data and 1 with a dosing error). At baseline, 30 patients (57 %) were receiving mechanical ventilation and 4 (8 %) 
were receiving extracorporeal membrane oxygenation. During a median follow-up of 18 days, 36 patients (68 %) had an improvement 
in oxygen-support class, including 17 of 30 patients (57 %) receiving mechanical ventilation who were extubated. A total of 25 
patients (47 %) were discharged, and 7 patients (13 %) died; mortality was 18 % (6 of 34) among patients receiving invasive ventilation 
and 5 % (1 of 19) among those not receiving invasive ventilation. In this cohort of patients hospitalized for severe Covid-19 who were 
treated with compassionate-use remdesivir, clinical improvement was observed in 36 of 53 patients (68 %). Measurement of efficacy 
will require ongoing randomized, placebo controlled trials of remdesivir therapy.
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This preliminary report describes the clinical outcomes in a small cohort of patients who were severely ill with Covid-19 and 
were treated with remdesivir. 
Clinical improvement was observed in 36 of 53 patients (68 %) 
Measurement of efficacy will require ongoing randomized, placebo controlled trials of remdesivir therapy.
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https://www.nejm.org/doi/full/10.1056/NEJMoa2007016  
The New England Journal of Medicine, 10 April 2020
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TREATMENT WITH REMDESIVIR
Remdesivir in adults with severe COVID-19: a randomized, double-blind, placebo-controlled, 
multicenter trial

Yeming Wang, Dingyu Zhang, Guanhua Du, Ronghui Du, Jianping Zhao, Yang Jin, Shouzi Fu, Ling Gao, Zhenshun Cheng, Qiaofa Lu, 
Yi Hu, Guangwei Luo, Ke Wang, Yang Lu, Huadong Li, Shuzhen Wang, Shunan Ruan, Chengqing Yang, Chunlin Mei, Yi Wang, Dan 
Ding, Feng Wu, Xin Tang, Xianzhi Ye, Yingchun Ye, Bing Liu, Jie Yang, Wen Yin, Aili Wang, Guohui Fan, Fei Zhou, Zhibo Liu, Xiaoying 
Gu, Jiuyang Xu, Lianhan Shang, Yi Zhang, Lianjun Cao, Tingting Guo, Yan Wan, Hong Qin, Yushen Jiang, Thomas Jaki, Frederick G 
Hayden, Peter W Horby, Bin Cao, Chen Wang.

R emdesivir, a nucleoside analogue prodrug, has inhibitory effects on pathogenic animal and human coronaviruses, including 
severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) in vitro, and inhibits Middle East respiratory syndrome coro-
navirus, SARS-CoV-1, and SARS-CoV-2 replication in animal models. 

The authors conducted a randomized, double-blind, placebo-controlled, multicenter trial at ten hospitals in Hubei, China. Eligible 
patients were adults (aged ≥18 years) admitted to hospital with laboratory-confirmed SARS-CoV-2 infection, with an interval from 
symptom onset to enrolment of 12 days or less, oxygen saturation of 94% or less on room air or a ratio of arterial oxygen partial pres-
sure to fractional inspired oxygen of 300 mm Hg or less, and radiologically confirmed pneumonia. 
Eligible patients were randomly assigned (2:1) to either the remdesivir group or the placebo group. Randomization was stratified 
according to the level of respiratory support. The treated group received intravenous remdesivir (200 mg on day 1 followed by 100 
mg on days 2–10 in single daily infusions). Patients were permitted concomitant use of lopinavir–ritonavir, interferons, and corticos-
teroids. The primary endpoint was time to clinical improvement up to day 28, defined as the time (in days) from randomization to 
the point of a decline of two levels on a six-point ordinal scale of clinical status (from 1=discharged to 6=death) or discharged alive 
from hospital, whichever came first. 
Between Feb 6, 2020, and March 12, 2020, 237 patients were enrolled and randomly assigned to a treatment group (158 to rem-
desivir and 79 to placebo). Adverse events were reported in 102 (66 %) of 155 remdesivir recipients versus 50 (64 %) of 78 placebo 
recipients. remdesivir was stopped early because of adverse events in 18 (12 %) patients versus four (5 %) patients who stopped pla-
cebo early. Although remdesivir use was not associated with a difference in time to clinical improvement (hazard ratio 1·23 [95 % CI 
0·87–1·75]). And not statistically significant, patients receiving remdesivir had a numerically faster time to clinical improvement than 
those receiving placebo among patients with symptom duration of 10 days or less (hazard ratio 1·52 [0·95–2·43]). 
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In this study, remdesivir was not associated with statistically significant clinical benefits considering the time of clinical impro-
vement. 
This study was conducted in China on 237 patients and authors underlines that the numerical reduction in time to clinical 
improvement in those treated earlier requires confirmation in larger studies.
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https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)31022-9/fulltext   
The Lancet, 29 April 2020
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TREATMENT WITH REMDESIVIR
Remdesivir for the Treatment of Covid-19: Preliminary Report

J.H. Beigel, K.M. Tomashek, L.E. Dodd, A.K. Mehta, B.S. Zingman, A.C. Kalil, E. Hohmann, H.Y. Chu, A. Luetkemeyer, S. Kline, D. Lopez 
de Castilla, R.W. Finberg, K. Dierberg, V. Tapson, L. Hsieh, T.F. Patterson, R. Paredes, D.A. Sweeney, W.R. Short, G. Touloumi, D.C. Lye, 
N. Ohmagari, M. Oh, G.M. Ruiz-Palacios, T. Benfield, G. Fätkenheuer, M.G. Kortepeter, R.L. Atmar, C.B. Creech, J. Lundgren, A.G. 
Babiker, S. Pett, J.D. Neaton, T.H. Burgess, T. Bonnett, M. Green, M. Makowski, A. Osinusi, S. Nayak, and H.C. Lane.

A uthors conducted a double-blind, randomized, placebo-controlled trial of intravenous remdesivir in adults hospitalized with 
Covid-19 with evidence of lower respiratory tract involvement. Remdesivir is an inhibitor of the viral RNA-dependent, RNA 
polymerase with inhibitory activity against SARS-CoV and the Middle East respiratory syndrome (MERS-CoV). 

Patients were randomly assigned to receive either remdesivir (200 mg loading dose on day 1, followed by 100 mg daily for up to 9 
additional days) or placebo for up to 10 days. Randomization was stratified by study site and disease severity at enrollment to a 1:1 
ratio. If a hospital had a written policy or guideline for use of other treatments for Covid-19, patients could receive those treatments. 
The primary outcome was the time to recovery, defined by either discharge from the hospital or hospitalization for infection control 
purposes only 
A total of 1063 patients underwent randomization. The data and safety monitoring board recommended early unblinding of the 
results on the basis of findings from an analysis that showed shortened time to recovery in the remdesivir group. Preliminary results 
from the 1059 patients (538 assigned to remdesivir and 521 to placebo) with data available after randomization indicated that those 
who received remdesivir had a median recovery time of 11 days (95 % confidence interval [CI], 9 to 12), as compared with 15 days 
(95 % CI, 13 to 19) in those who received placebo (rate ratio for recovery, 1.32; 95 % CI, 1.12 to 1.55; P<0.001). The Kaplan-Meier 
estimates of mortality by 14 days were 7.1 % with remdesivir and 11.9 % with placebo (hazard ratio for death, 0.70; 95 % CI, 0.47 to 
1.04). Serious adverse events were reported for 114 of the 541 patients in the remdesivir group who underwent randomization 
(21.1 %) and 141 of the 522 patients in the placebo group who underwent randomization (27.0 %). 
With those results, the research team shows that remdesivir would be efficient to reduce the recovery time of adults hospitalized 
with Covid-19 with evidence of lower respiratory tract involvement.  However, the trials is still proceeding and analysis and all patients 
will be communicated soon. The teams also highlights the hight mortality rate on the remdesivir groups and open the doors to study 
using a combination of molecules. 
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The preliminary results of this double-blind randomized study against placebo are promising. The daily use of remdesivir for 
10 days would reduce time to recovery in adults hospitalized with Covid-19 and evidence of lower respiratory tract infection. 
This is the first remdesivir trials outside China and those results need to be compared to with those of the Chinese’s team. 
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https://www.nejm.org/doi/full/10.1056/NEJMoa2007764   
The New England Journal of Medicine, 22 May 2020
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TREATMENT WITH INTERLEUKIN BLOCKADE
Interleukin-6 blockade for severe COVID-19

Mathilde Roumier, Romain Paule, Matthieu Groh, Alexandre Vallée.

I n the context of COVID-19 pandemic and growing tensions worldwide regarding healthcare facilities, there is an urgent need 
for effective treatments likely to reduce the crunch of ICU beds. Following the assumption by Mehta and colleagues who exhorted 
physicians to screen patients with severe COVID-19 for hyperinflammation and investigate immunomodulatory drugs in this 

setting, we relate our short-term – yet promising - experience regarding IL6 blockade with tocilizumab in 30 selected patients of less 
than 80 years of age, >5 days of prior disease duration, severe (i.e. requiring strictly over 6L/min of oxygen therapy) rapidly deterio-
rating (i.e. increase by more than 3L/min of oxygen flow within the previous 12 hours) COVID-19-related pneumonia. By comparison 
with a control group of patients (matched for age, gender and disease severity using the inverse probability of treatment weighted 
methodology) that did not receive tocilizumab. We demonstrate that, in highly selected patients, IL6 blockade could : 
l   curb the "cytokine storm",  
l   prevent Intensive Care Unit admission and the requirement for mechanical ventilation. 
Notwithstanding the shortcomings of this retrospective small sample-size study, we believe that these preliminary findings support 
the fostering of research efforts in the fight against COVID-19-induced inflammation, especially before patients require admission 
to the ICU. 
Dans le contexte de la pandémie de la COVID-19 et des tensions croissantes dans le monde entier concernant les établissements de 
soins, il existe un besoin urgent de traitements efficaces susceptibles de réduire le nombre de lits dans les unités de soins intensifs. 

AB
ST

RA
CT

This retrospective observational study attempts to demonstrate the benefit of using the monoclonal antibody Tocilizumab 
that blocks the receptors for interleukin-6, a pro-inflammatory cytokine. The latter is believed to be at the origin of the inflam-
matory reaction observed in patients with COVID-19. However, a prospective study with a control arm should demonstrate 
the efficacy of this molecule in treating severe forms of the disease.

TO
 R

EM
EM

BE
R

https://www.medrxiv.org/content/10.1101/2020.04.20.20061861v1  
MedRxiV: The preprint server for health sciences, 22 April 2020
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TREATMENT WITH INTERLEUKIN BLOCKADE
Interleukin-1 blockade with high-dose anakinra in patients with COVID-19, acute respiratory 
distress syndrome, and hyperinflammation: a retrospective cohort study
Giulio Cavalli, Giacomo De Luca, Corrado Campochiaro, Emanuel Della-Torre, Marco Ripa, Diana Canetti, Chiara Oltolini, Barbara 
Castiglioni, Chiara Tassan Din, Nicola Boffini, Alessandro Tomelleri, Nicola Farina, Annalisa Ruggeri, Patrizia Rovere-Querini, 
Giuseppe Di Lucca, Sabina Martinenghi, Raffaella Scotti, Moreno Tresoldi, Fabio Ciceri, Giovanni Landoni, Alberto Zangrillo, Paolo 
Scarpellini, Lorenzo Dagna.

M ortality, Acute Respiratory Distress Syndrome (ARDS), and systemic inflammation are high in areas where the 2019 coro-
navirus (COVID-19) pandemic breaks out. The number of patients may exceed the maximum capacity of the Intensive 
Care Units (ICU) and therefore these people often benefit from non-invasive ventilation outside of the ICU. Effective treat-

ments for this population are urgently needed. Anakinra recombinant molecule is an interleukin 1 receptor antagonist that may be 
of benefit in this patient population. 
This retrospective cohort study was conducted at San Raffaele Hospital in Milan, Italy. Patients with COVID-19 were included. They were 
all over 18 years of age and had moderate to severe ARDS and hyperinflammation (defined as serum C-reactive protein ≥100 mg / L, 
ferritin ≥900 ng / mL, or both at the same time) . Patients were managed with non-invasive ventilation outside the ICU and received 
standard therapy of 200 mg hydroxychloroquine twice daily orally and 400 mg lopinavir with 100 mg ritonavir twice daily orally. 
Survival without mechanical ventilation, changes in C-reactive protein, respiratory function and clinical status were compared in a 
cohort of patients who received additional treatment with anakinra (i.e. 5 mg / kg twice daily intravenously [high dose] or 100 mg 
twice daily subcutaneously [low dose] with a retrospective cohort of patients who did not receive anakinra (called the standard treat-
ment group). All results were evaluated to 21 days. 
Between March 17 and March 27, 2020, 29 patients received high-dose intravenous anakinra, non-invasive ventilation, and standard 
therapy. Between March 10 and March 17, 2020, 16 patients received non-invasive ventilation and standard therapy only and were 
the comparison group for this study. Seven other patients received a low dose of subcutaneous anakinra in addition to non-invasive 
ventilation and standard therapy. However, anakinra treatment was discontinued after 7 days due to insufficient effects on serum 
C-reactive protein and clinical status. 
The results obtained are: 
l   At 21 days, high dose anakinra treatment was associated with a reduction in serum C-reactive proteins and progressive impro-
vement in respiratory function in 21 (72 %) of 29 patients. Five (17 %) patients were on mechanical ventilation and three (10 %) died. 
l   In the standard treatment group, eight (50 %) of the 16 patients showed improvement in breathing problems at 21 days, one 
(6 %) patient was on mechanical ventilation and seven (44 %) died. 
l   At 21 days, survival was 90 % in the high-dose anakinra group and 56 % in the standard treatment group (p = 0-009) without 
mechanical ventilation. 
l   Survival without mechanical ventilation was 72 % in the anakinra group versus 50 % in the standard treatment group (p = 0-15). Bac-
teremia occurred in four (14 %) of 29 patients receiving high dose anakinra and two (13 %) of 16 patients receiving standard therapy. 
l   Discontinuation of anakinra was not followed by inflammatory relapses. 
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In this retrospective cohort study of COVID-19 patients with ARDS and inflammation treated by non-invasive ventilation 
methods outside the ICU, treatment with high-dose anakinra was safe and associated with clinical improvement in 72 % of 
cases. However, confirmation of the efficacy of anakinra requires controlled trials.
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https://www.thelancet.com/journals/lanrhe/article/PIIS2665-9913(20)30127-2/fulltext  
The Lancet Rheumatology, 7 May 2020
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TREATMENT WITH HEPARIN 
Heparin therapy improving hypoxia in COVID-19 patients - a case series

Elnara Marcia Negri,   Bruna Piloto, Luciana Kato Morinaga, Carlos Viana Poyares Jardim, Shari Anne El-Dash Lamy, Marcelo Alves 
Ferreira, Elbio Antonio D'Amico, Daniel Deheinzelin.

E levated D-dimer is a predictor of severity and mortality in COVID-19 patients and heparin use during in-hospital stay has been 
associated with decreased mortality. COVID-19 patient autopsies have revealed thrombi in the microvasculature, suggesting 
intravascular coagulation as a prominent feature of organ failure in these patients. Interestingly, in COVID-19, pulmonary 

compliance is preserved despite severe hypoxemia corroborating the hypothesis that perfusion mismatch may play a significant role 
in the development of respiratory failure. 
This study describe a series of 27 consecutive COVID-19 patients admitted to Sirio-Libanes Hospital in São Paulo-Brazil and treated 
with heparin in therapeutic doses tailored to clinical severity. PaO2/FiO2 ratio increased significantly over the 72 hours following the 
start of anticoagulation, from 254(±90) to 325(±80), p=0.013, and 81 % of the patients were discharged home within a mean time 
of 11.4 (±7.9) days. Most mechanically ventilated patients (67 %) were extubated within 12.5(± 5.7) days. There were no bleeding 
complications or fatal events. 
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This study without a control branch does not offer absolute proof of DIC (Disseminated Intravascular Coagulation) as an under-
lying mechanism of respiratory failure in COVID-19 and does not allow the conclusion that heparin at appropriate doses should 
be employed in patients with the disease Nevertheless, it contributes to the understanding of the pathophysiological mecha-
nism of the disease and certainly gives food for thought on the use of a readily available and well-known drug like heparin 
to improve the pessimistic prognosis of the ill patients pending the results of other prospective controlled studies.TO
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https://www.medrxiv.org/content/medrxiv/early/2020/04/30/2020.04.15.20067017.full.pdf  
MedRxiV: The preprint server for health sciences, 30 April 2020
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TREATMENT WITH HEPARIN 
Heparin as a Therapy for COVID-19: Current Evidence and Future Possibilities

Joseph Alan Hippensteel, Wells B La Riviere, James F Colbert, Christophe J Langouët-Astrié, Eric P Schmidt

C OVID-19, a disease associated with infection by SARS-CoV-2, has since December 2019 become the most important public 
health crisis in the world since the flu of 1918. Despite its worldwide impact, no pharmacological therapy is available. 'has 
proven to be definitely beneficial. Many therapies are given despite limited evidence. Anticoagulants that have been widely 

used are unfractionated heparin (full length) and low molecular weight heparins. This review discusses the pathophysiological ratio-
nale and current evidence for the use of full dose heparin as an anticoagulant in COVID-19 with a summary of the clinical trials 
undertaken. 
Since those first reports, one study has been published and two more studies available in preprinted format examined the effects of 
therapeutic heparin in COVID-19. The largest available study evaluating anticoagulation was an analysis of 2,773 patients with COVID-
19 in the Mount Sinai health system. In the patients requiring invasive mechanical ventilation included in this cohort, anticoagulation 
was associated with hospital mortality of 29.1% compared to 62.7 % for patients who did not receive anticoagulation. In contrast, 
this study found that patients who took anticoagulants were much more likely to require invasive mechanical ventilation. This report 
was retrospective and the rationale for anticoagulation was not directly investigated, making these observations difficult to interpret. 
In another smaller retrospective cohort study evaluating 44 patients, those who received heparin improved coagulation parameters 
and normalized immunity as evidenced by increased lymphocyte count and decreased interleukin levels. -6 (IL-6) compared to control 
subjects. Another group observed that initiation of heparin for 27 patients with COVID-19 improved oxygenation. However, this study 
did not include a control group. 
The data from these few studies, although limited, show some interest in the use of heparin in the treatment of COVID-19. However, 
clinical treatment guidelines have not yet recommended the use of heparin or other forms of anticoagulant therapy. To answer this 
question. 18 clinical trials, 9 of which are in the process of being recruited and registered with the National Institutes of Health 
(www.clinicaltrials.gov; as of June 2, 2020) to study the usefulness of anticoagulation as a therapy in COVID-19. 
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Although heparin may prove beneficial in the treatment of the coagulopathy seen in COVID-19. The use of anticoagulation 
before the development of thrombosis has not been systematically evaluated. Additionally, although heparin is also known 
to possess non-anticoagulant effects that may be beneficial in COVID-19 (i.e. direct antivirals and anti-inflammatories), the 
balance between its benefits and its risks must be taken into account. Randomized clinical trials to study the effect of heparin 
in COVID-19 are urgently needed.TO
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https://journals.physiology.org/doi/abs/10.1152/ajplung.00199.2020  
American Journal of Physiology-Lung Cellular and Molecular Physiology, 10 June 2020
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TREATMENT WITH ACETIC ACID
Acetic acid disinfection as a potential adjunctive therapy for non‑severe COVID‑19

L. Pianta, A. Vinciguerra· G. Bertazzoni, R. Morello1, F. Mangiatordi, V. J. Lund, M. Trimarchi

S ARS-CoV-2, a virus belonging to the coronavirus family, is at the origin of the new global pandemic that has raged since Decem-
ber 2019: COVID-19. The major route of virus transmission is through expired droplets, which mainly infect the nose and 
nasopharynx. 

The objective of this study is to evaluate the effect of acetic acid, the active component of vinegar, as a potential disinfectant of the 
upper respiratory tract. 
Twenty-nine patients were enrolled and divided into two groups:  
l   group 1 (14 patients) was composed of patients treated with off-label hydroxychloroquine and lopinavir/ritonavir, whereas  
l   group 2 (15 patients) was composed of patients treated with hydroxychloroquine only, combined with the inhalation of acetic 
acid disinfectant at a 0.34 % concentration.  
A questionnaire-based evaluation of symptoms was performed after 15 days in both groups. 
It appears that the number of patients treated with acetic acid (group 2) that experienced improvement in individual symptoms was 
double that of the other group of patients (group 1), although numbers are too small for robust statistical analysis.
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Considering its potential benefits and wide availability, acetic acid disinfection appears to be a promising adjunct treatment 
in non-severe COVID-19 cases and deserves further research. However, this is a small study carried out at the height of the 
COVID-19 crisis in a rapidly changing clinical environment. Further studies on larger samples with a control inhalation arm 
are needed to provide high quality evidence to further support the use of this ancient remedy.
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https://link.springer.com/article/10.1007/s00405-020-06067-8 
Springer-Verlag GmbH Germany, part of Springer Nature 2020, 24 May 2020
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TREATMENT WITH MONOCLONAL ANTIBODIES 
Perspectives on monoclonal antibody therapy as potential therapeutic intervention for 
Coronavirus disease-19 (COVID-19)

Balamurugan Shanmugaraj, Konlavat Siriwattananon, Kittikhun Wangkanont Waranyoo Phoolcharoe

T he authors focused on monoclonal antibodies which have shown promising effects in the treatment of SARS-CoV 1 or MERS-
CoV and which could therefore have a therapeutic or prophylactic effect in the fight against SARS-CoV-2. The authors point out 
that no vaccine or antiviral molecule is effective against SARS-CoV-2 today and that passive antibody therapy can be considered 

to limit the epidemic. However, it should be borne in mind that the use of monoclonal antibodies remains new and little explored 
in the field of infectious diseases. 
Several immunological approaches exist: 
l   Passive immunization with antibodies capable of recognizing specific regions of the virus to limit its replication and thus reduce 
the severity of the disease. These antibodies can be isolated from the blood of infected patients or synthesized in the laboratory. Thus 
the early administration of plasma to convalescent patients containing a high concentration of antibodies to lower the viral load and 
thus reduce mortality should be studied. 
l   The infection of SARS-CoV-2 begins with the interaction between the binding-domain receptor of protein S and the target receptor 
on the surface of the host cell (Angiotensin 2 converting enzyme ACE2 for example for SARS-CoV-1). Treatments therefore focus on 
molecules or monoclonal antibodies making it possible to interrupt viral replication or the connection between the virus and its 
receptor, often by restricting access to target receptors and binding domains of the virus.  
The authors then list the various antibodies currently developed and specific to the domains discovered for the SARS-CoV-1 and 
MERS-CoV viruses.
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Since the SARS-CoV-2 virus has many genetic and clinical similarities with SARS-CoV-1, the studies previously carried out will 
thus make the development of vaccines and immunological treatments easier. 
Many antibodies have been developed to combat these viruses and need to be investigated in the context of COVID-19.
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http://apjai-journal.org/wp-content/uploads/2020/03/2.pdf  
Asian Pacific Journal of Allergy and Immunology, March 2020
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TREATMENT WITH CORTICOSTEROID
Effect of Dexamethasone in Hospitalized Patients with COVID-19: Preliminary Report

Peter Horby, Wei Shen Lim, Jonathan Emberson,  Marion Mafham, Jennifer Bell, Louise Linsell, Natalie Staplin, Christopher 
Brightling, Andrew Ustianowski, Einas Elmahi,  Benjamin Prudon, Christopher Green, Timothy Felton, David Chadwick, Kanchan 
Rege, Christopher Fegan, Lucy C Chappell, Saul N Faust, Thomas Jaki, Katie Jeffery, Alan Montgomery, Kathryn Rowan, Edmund 
Juszczak, J Kenneth Baillie, Richard Haynes, Martin J Landray. (RECOVERY Collaborative Group).

C oronavirus disease 2019 (COVID-19) is associated with diffuse lung damage. Corticosteroids may modulate immune-mediated 
lung injury and reducing progression to respiratory failure and death. The Randomized Evaluation of COVID-19 therapy (RECO-
VERY) trial is a randomized, controlled, open-label, adaptive, platform trial comparing a range of possible treatments with 

usual care in patients hospitalized with COVID-19. We report the preliminary results for the comparison of dexamethasone 6 mg 
given once daily for up to ten days vs. Usual care alone. The primary outcome was 28-day mortality. 
2104 patients randomly allocated to receive dexamethasone were compared with 4321 patients concurrently allocated to usual care. 
Overall, 454 (21.6 %) patients allocated dexamethasone and 1065 (24.6 %) patients allocated usual care died within 28 days (age 
adjusted rate ratio [RR] 0.83; 95 % confidence interval [CI] 0.74 to 0.92; P<0.001). The proportional and absolute mortality rate 
reductions varied significantly depending on level of respiratory support at randomization (test for trend p<0.001): Dexamethasone 
reduced deaths by one-third in patients receiving invasive mechanical ventilation (29.0 % vs. 40.7 %, RR 0.65 [95 % CI 0.51 to 0.82]; 
p<0.001), by one-fifth in patients receiving oxygen without invasive mechanical ventilation (21.5 % vs. 25.0 %, RR 0.80 [95 % CI 
0.70 to 0.92]; p=0.002), but did not reduce mortality in patients not receiving respiratory support at randomization (17.0 % vs.13.2 %, 
RR 1.22 [95 % CI 0.93 to 1.61]; p=0.14). 
To conclude, in patients hospitalized with COVID-19, dexamethasone reduced 28-day mortality among those receiving invasive 
mechanical ventilation or oxygen at randomization, but not among patients not receiving respiratory support.
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Preliminary results from the RECOVERY clinical trial in Great Britain show that dexamethasone would reduce mortality by 30 % 
in patients with COVID-19 who are on life support. This treatment remains to this day as the only one that has shown a signi-
ficant effect of 30 % on the reduction in mortality. It raises great hope and further trials will surely attempt to confirm this 
effectiveness.
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https://www.medrxiv.org/content/10.1101/2020.06.22.20137273v1  
MedRxiV : The preprint server for health sciences, 22 June 2020
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