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Introduction 

 

It goes without saying that the ongoing Covid-19 pandemic is putting an indeterminate 
but dramatic burden on humanity worldwide. As scientists, we have to raise to the 
challenge in the best way we are trained to do: research and education. 

Here at Biomatec, the Moroccan Biologists’ Association, we are engaged in an effort to 
provide the community of Scientists, healthcare professionals and decision-makers in 
Morocco, with an information that is: 

- Evidence-based. The issues under review are the ones specifically asked by 
many of our colleagues, and which are in general also a reflection of concerns 
voiced internationally by the mass media and/or caused by certain government 
decisions in response to the pandemic. 

- Referenced. The information is supported by credible sources (peer-reviewed 
articles, when not applicable a clear academic, governmental or news source). 
Non-referenced comments and recommendations, when provided, reflect the 
author’s own expert opinion. 

- Global. Because the pandemic is universal, the information is subsequently 
generated worldwide, thus making it more challenging to identify and assess. 

- Updatable. Understandably, this is an updatable report, and, as the situation 
evolves, we hope to regularly re-examine the included content. Therefore, we urge 
our colleagues to peer review and communicate directly with the authors of specific 
sections of the report for any comments, suggestions or oversights. 

This is a collective effort by a select group of Moroccan biologists and does not have the 
pretention of representing the community as a whole. We hope that other colleagues will 
find this effort helpful and we invite all to contribute to the next versions of this report, to 
make it more scientifically sound and pertinent. 

Thank you and stay safe. 
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I. COVID-19 the Disease: A summary of the main aspects of COVID-19 

 

What is COVID-19? 

It is the new Coronavirus Disease 2019, a pandemic that is caused by a virus that started 
spreading from Wuhan, China (WHO). 

What are COVID-19 symptoms? 

The most common symptoms are fever, dry cough, and tiredness. Other symptoms can 
be manifested, i.e. shortness of breath, aches, pains, nasal congestion, runny nose, sore 
throat or diarrhea. Some patients can be asymptomatic (see below), but this phenomenon 
needs to be investigated closely. It is estimated that 80% of patients will have manageable 
symptoms. At risk patients, elderly and people with chronic or respiratory diseases, can 
develop severe forms of COVID-19 with difficulty breathing which can progress to a 
Severe Acute Respiratory Syndrome (SARS), or death1. 

How does COVID-19 spread? 

The disease can be spread when the virus is shed during a cough, sneeze, or when 
talking, especially in a loud manner. The droplets ejected from the mouth or nose of an 
infected person or deposited on a surface can reach and transmit the virus to a new 
person2. 

What is the incubation period of the virus? 

The time from the moment of infection of a person to the start of symptom manifestation 
is called the incubation time, which is how long it takes for the virus to start the disease. 
The incubation time can be between 2 and 14 days, with the vast majority of cases 
incubating for 5 to 8 days3. 

Which virus type causes COVID-19? 

COVID-19 is caused by SARS-CoV-2, a virus from the Coronavirinae subfamily of the 
Coronaviridae family which comprises some large, positive-sense, single-stranded RNA 
viruses. These coronaviruses have a spherical shape decorated by surface projections 
(or spikes), which looks like a crown under electron-microscopy. SARS-CoV-2, as well as 
SARS-CoV, and MERS-CoV, belong to the genus betacoronaviruses, which along with 
alphacoronaviruses infect mammals. SARS-CoV-2 is thought to have originated from bats 
and transmitted to humans via un unknown intermediate host4. 

 
1 Chen N, et al. Epidemiological and clinical characteristic of 99 cases of 2019 novel coronavirus pneumonia in Wuhan, China: a 
descriptive study. Lancet 2020; 395: 507-513. doi: 10.1016/S0140-6736(20)30211-7. 
2 https://www.who.int/news-room/commentaries/detail/modes-of-transmission-of-virus-causing-covid-19-implications-for-ipc-
precaution-recommendations 
3 Backer JA, et al. Incubation period of 2019 novel coronavirus (2019-nCoV) infections among travelers from Wuhan, China, 20-28 
January 2020. Euro Surveill 2020. doi: https://doi.org/10.2807/1560-7917.ES.2020.25.5.2000062. 
4 Cui J et. Origin and evolution of pathogenic coronaviruses. Nat Rev Microbiol 2019; 17: 181-192. doi: 10.1038/s41579-018-0118-
9. 

https://www.who.int/news-room/commentaries/detail/modes-of-transmission-of-virus-causing-covid-19-implications-for-ipc-precaution-recommendations
https://www.who.int/news-room/commentaries/detail/modes-of-transmission-of-virus-causing-covid-19-implications-for-ipc-precaution-recommendations
https://doi.org/10.2807/1560-7917.ES.2020.25.5.2000062
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Who are Asymptomatic carriers? 

One of the challenges with COVID-19, is the asymptomatic individuals who still carry the 
virus (still infected), and thus may transmit the disease. There are 4 types of these 
asymptomatic virus carriers: (i) Infected people who do not and will not show any 
symptoms at all. (ii) Infected people who show no symptoms yet, but will develop 
symptoms later. (iii) Infected people who have mild symptoms that are usually common 
to other mild infections like cold or flu. These 2 latter types of asymptomatic carriers can 
transmit the virus a few days before symptoms. (iv) infected people who were diagnosed 
as positive for COVID-19, and who recovered from the disease but can still shed the virus 
days or may be weeks after recovery5. 

How is COVID-19 diagnosed? 

The most reliable diagnostic tool is to detect the viral RNA via RT-PCR tool kits. The 
genome of COVID-19 virus was sequenced and released on January 10th 20206 (Wuhan-
Hu-1, GenBank Accession No. MN908947). Different genomic ORFs like the viral 
polymerase (RdRp), envelope (E), and nucleocapsid (N) were targets of the RT-PCR. 
The viral RNA is extracted from samples isolated from respiratory tract specimens 
(including nasal and pharyngeal swabs, sputum, or bronchoalveolar lavage fluid). Then a 
Realtime RT-PCR is performed to detect the presence of any of these genomic targets7. 
Other types of tests can be used to detect either a viral antigen or to detect antibodies 
against the virus in the serum, these tests cannot confirm an ongoing infection, but rather 
most of times indicate a past infection. It was also suggested that a CT chest scan can 
help identify potential COVID-19 patients8. 

Can COVID-19 virus be airborne 

There is currently no firm evidence that SARV-CoV-2 can be airborne. There are some 
suspicions, and this will prompt for definite scientific experiments to confirm or deny this 
theory. So far the main transmission is via droplets, as explained above9. 

Is there a vaccine to prevent COVID-19 

No, currently there is no approved vaccine yet to prevent the disease. However, there are 
a few dozens candidate vaccines in development. See section below for details. 

Are there treatments for COVID-19 

No, currently there is no approved drug that can treat the disease. However, there are 
tens of candidate drugs at different stages of development. There are several tools on the 
Net that can track different diagnostic tools, vaccines, and drugs in development. One a 

 
5 Gasmi A et al. Individual risk management strategy and potential therapeutic options for the COVID-19 pandemic.. Clin Immunol. 
2020 Apr 7:108409. doi: 10.1016/j.clim.2020.108409. 
6 Zhu N, et al. 2020. A Novel Coronavirus from patients with pneumonia in China, 2019. N. Engl. J. Med. 382: 727-733. 
7 Dae-Gyun Ahn, et al. Current Status of Epidemiology, Diagnosis, Therapeutics, and Vaccines for Novel Coronavirus Disease 2019 
(COVID-19). J. Microbiol. Biotechnol.2020 ; 30(3): 313~324. 
8 Caruso D. Chest CT Features of COVID-19 in Rome, Italy. Radiology. 2020 Apr 3:201237. doi: 10.1148/radiol.2020201237. 
9 Anaesthesia. 2020 Apr 4. doi: 10.1111/anae.15071. Personal protective equipment during the COVID-19 pandemic - a narrative 
review. Cook TM1. 
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such good example of these tools is the one built by Visual Capitalist 
(https://www.visualcapitalist.com/every-vaccine-treatment-covid-19-so-far/). See section 
below for details. 

 

Recommendations for the fight against COVID-19 

Yes we can defeat COVID-19, with science and good strategic decisions. Below are a 
collection of some recommendations in different sectors. The Moroccan scientific 
community abroad, and certainly the whole MRE community is eager to provide support 
to, help, and collaboration with the scientific community in Morocco and Moroccans in 
general. Scientific recommendations are in developments and will be included in the next 
version. 

1-     Recommendations for individuals to protect themselves and their families: 

·        The best protection from COVID-19 is prevention. All individuals should follow 
instructions set forth by the authorities to control the epidemic. 
·        Decrease your activity to the minimum necessary needs 
·        Keep social distancing 
·        Use a mask when you leave your home, and change mask frequently 
·        Do not touch your face with your hands 
·        Wash your hands frequently between tasks 
·        If you have fever (38˚C or more), you should quarantine yourself and protect your 
family from spreading the virus. Seek help by calling your doctor or the medical 
authorities. 
 

2-     Recommendations for authorities to succeed post-confinement phase: 

·        Form a post-Confinement Committee to start thinking, and elaborating strategies: 
Medical – Security – Civil – Economy officials. Additionally, form monitoring 
channels which could be organizations or individuals who will provide an outside view 
and feedback on the implementation and progress of post-confinement measures. 
·        Ending Confinement in progressive phases (3 to 4 phases). 
·        Explain confinement strategies using comic TV spots, as well as medical TV spots. 
·        Use Civil associations to help spread awareness among the population: they should 
follow a strict and safe protocol. 
·        Mandatory use of masks. 
·        Establishing check points for temperature control of the active population. 
·        Establish the smallest possible Social partitions (cloisons sociales les plus petites 
possibles) to isolate hotspots, like a neighborhood, residential complex, or a residential 
street. 
·        Increase the COVID-19 testing scale (high throughput), especially to target hotspots 
·        Wash stations – disinfection stations in public area. 
·        Decrease crowdedness in public transportations, restaurants, coffee shops, etc… 
·        All open businesses could implement a safety program that insures near zero disease 
transmission chances by decreasing crowdedness; to promote social distancing, and by 
increasing disinfection and sanitization of their location. Each business should have a 

https://www.visualcapitalist.com/every-vaccine-treatment-covid-19-so-far/
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COVID-19 response Committee to monitor the prevention program. All businesses should 
close for a few days before end of confinement, so that they can get their location ready 
with all necessary tools, devices and staff. Among, tools and practices that could help 
businesses: (i) all business employees should be checked for temperature before starting 
their shift, (ii) increase remote ordering, by promoting order delivery at home or pickup at 
the store, (iii) Wash stations and disinfection of any surfaces that customers may touch, 
(iv) checking temperatures and mask compliance, and (v) establishing a maximum 
number of customers inside the business at any given time. 
·        The tourism sector in Morocco could organize itself and come up with innovative ideas 
that offer vacation solutions with minimum interaction possible between individuals, by 
using electronic solutions to interact with customers, and creating partitions and rotations 
for the use of their facilities. These solutions should be tailored to national, international 
and MRE customers. Likewise, Moroccan authorities could also be innovative in the ways 
they will receive visitors at the borders (once the borders are open), so that each visitor 
is screened for COVID-19 and tracked during their stay. 
·        Moroccan authorities could also start getting ready in case there is a second wave. It 
is preferable that each country is ready medically and make sure to stock up and 
eventually increase stocks of essential items. 
 

3-     Recommendations for Moroccans Abroad (MRE): 

·        The first and best recommendation to our diaspora around the world, is to please be 
vigilant and apply the prevention measures in your respective countries, so that you and 
your loved ones stay safe during this epidemic. 
·        We call on all diaspora to think about ways to help Morocco and their families and 
relatives in Morocco. 
·        One of the most obvious ways to help Morocco is for the diaspora to send currency 
to Morocco. 
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II. Vaccines against COVID-19. 

 

Currently an impressive number of vaccines are being developed worldwide by 
companies, public institutes or academic laboratories. Most of these initiatives are still at 
the preclinical stage and only few had reach clinical testing. Table 1 below, established 
by WHO, summarizes these developmental vaccines1. 

It should be noted that under normal circumstances, development of a new vaccine takes 
usually 10-15 years from discovery until approval. COVID-19 adds another difficulty linked 
to the fact that scientists are dealing with a fully new virus with many questions that are 
still unanswered regarding its immunopathology and pathogen-host interactions.  It is 
hence crucial to manage expectations of all actors including governments, economy 
actors and the civil society in general as to readiness of a safe and efficient vaccine in 
such short period of time. 

Indeed, under COVID19 pandemic crisis, anticipated negative consequences on world 
economy and social behaviors are important. Hence, there is a huge hope that a vaccine 
will bring THE solution worldwide. In order to meet these expectations, vaccines need to 
be available as fast as possible, some specialists say in few months. Therefore, an 
accelerated regulatory path will be used with undoubtedly an increased risk-taking, yet 
with a benefit/risk balance that should be favorable. It is important to draw a red line that 
should be driven by safety in such a way to avoid doing more harm than benefit in 
vaccinated people.  

For the sake of this report, we will comment the different vaccine initiatives focusing on 
their clinical chances of success, manufacturing challenges and possible safety issues. 
Rather than commenting each vaccine initiative, we will group all initiatives under 5 
categories: Inactivated, Attenuated, Recombinant-adjuvanted, genetic non-viral and viral 
vector-based. In Table 2 below, these features are summarized.  



9 
 

Table 1: COVID-19 vaccines under development: list established by WHO10 and last 
updated by March 20, 2020. 

 

 

 

 
10 https://www.who.int/blueprint/priority-diseases/key-action/novel-coronavirus-landscape-ncov.pdf  

https://www.who.int/blueprint/priority-diseases/key-action/novel-coronavirus-landscape-ncov.pdf
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Table 2. 

 

 Clinical chances of 
success 

Safety Manufacturability 

Inactivated Good chances 
provided inactivation is 

well controlled and 
efficacy supported by 

preclinical data 

Good safety since no 
revertants possible. 

Cell culture 
components needs to 
be carefully controlled 
if new cell line is used 

Will be limited by viral 
particle yield in cell 

culture system 

Attenuated Excellent chances of 
success 

Major safety concern if 
the virus reverts or 

undergo recombination 
with wild type. 

Will be limited by viral 
particle yield in cell 

culture system 

Recombinant-
adjuvanted 

Intermediate chances 
of success. 

Very safe. Adjuvants 
with clinically 

supported safety needs 
to be used 

Could be limited by 
recombinant protein 

production, purification 
and adjuvant 
availability 

genetic non-viral (e.g. 
RNA, DNA) 

Intermediate chances 
of success. Will need a 

carrier or 
electroporation for 

DNA 

RNA and DNA have 
good safety records. 

Electroporation may be 
associated with severe 

local reactogenicity.  

RNA highly limited. 
DNA can be produced 

in larger quantities 

Viral vector-based (e.g. 
adenovirus) 

High chances of 
success if considering 

EBOLA previous 
clinical demonstration 

Needs to be 
replication-defective 

Will be limited by viral 
particle yield in 

packaging cell culture 
system 

 

 

  



15 
 

III. Repurposed Drugs to treat COVID 19. 

 

Since the initial reported outbreak in the Chinese city Wuhan back in December 
2019, the novel COVID-19 disease, caused by the severe acute respiratory syndrome 
corona virus 2 (SARS-COVE 2), has claimed more than 2.1 million patient and killed more 
than 141,000 individuals worldwide. There are currently no vaccines available or efficacy-
proven treatments specific for this disease. 

What are the alternative treatments available? 

 Given the lack of vaccines or cures for COVID-19, some hospitals have turned to 
using plasma from convalescent patients who have cleared from the disease and the 
virus. On the other hand, many Pharmaceutical & Biotech companies as well as medical 
research organizations/hospitals worldwide have stepped-up their efforts to help fighting 
this pandemic and resorted to alternative strategies such as repurposing some of the 
existing antiviral drugs. Among these drugs, Remdesivir, Lopinavir/ Ritonavir11, 
Favipiravir12, and Chloroquine13,14 have been tested in small clinical trials but data did 
not clearly supported efficacy. Numerous larger clinical trials are on-going globally to test 
their efficacy and safety. There are about 14 repurposed drugs that are in testing stage 
to be used in fighting the COVID-1915 (Appendix 1), we will focus on few of them in this 
report (table 1). 

Available antiviral therapies: 

Antiviral drugs are compounds that exhibit antiviral activity designed to inhibit viral 
propagation through inhibition of viral RNA polymerase, Viral particles assembly, or viral 
membrane degradation in the lysosome (figure 1). In this category we find handful of 
compounds that are in ongoing clinical studies (see table1). The WHO has recently 
announced launching a massive global clinical study (SOLIDARITY) for 4 repurposed 
drugs16, 3 of which (Remdesivir, Lopinavir/Ritonavir, and 
Chloroquine/Hydroxychloroquine) are antiviral drugs. When administered shortly after 
symptom onset, Antiviral drugs can reduce infectivity and viral shedding in the respiratory 
secretions of patients, reducing the transmission of the virus to others.  

 

 
11 Bin Cao, M.D. et al. A Trial of Lopinavir-Ritonavir in Adults Hospitalized with severe COVID19. New England Journal of Medicine, 
DOI:10.1056/NEJMoa2001282. 
12 Chen C et al., (2020) Favipiravir versus Arbidol for COVID-19: A Randomized Clinical Trial. BMJ. doi: 
https://doi.org/10.1101/2020.03.17.20037432 
13 Chen C et al, (2020) Favipiravir versus Arbidol for COVID-19: A Randomized Clinical Trial. BMJ. doi: 
https://doi.org/10.1101/2020.03.17.20037432 
14 Gautret et al. (2020) Hydroxychloroquine and azithromycin as a treatment of COVID‐19: results of an open‐label non‐randomized 
clinical trial. International Journal of Antimicrobial Agents – In Press 17 March 2020 – DOI : 10.1016/j.ijantimicag.2020.105949 
15 Kyle Blankenship, Fraiser Kansteiner. Need-to-know drugs in testing to treat COVID-19: New rundown. 
https://www.fiercepharma.com/pharma/drugmakers-look-to-repurposed-meds-as-possible-therapies-for-covid-19-list. 
16 Kai Kupferschmidt, Jon Cohen, WHO launches global megatrial of the four most promising coronavirus treatments. 
https://www.sciencemag.org/news/2020/03/who-launches-global-megatrial-four-most-promising-coronavirus-treatments 

https://doi.org/10.1101/2020.03.17.20037432
https://doi.org/10.1101/2020.03.17.20037432
https://www.fiercepharma.com/author/kyle-blankenship
https://www.fiercepharma.com/author/fraiser-kansteiner
https://www.sciencemag.org/news/2020/03/who-launches-global-megatrial-four-most-promising-coronavirus-treatments
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Remdesivir: 

Remdesivir, is a nucleotide analogue prodrug made by Giliad, and designed to 
inhibit viral RNA polymerases. Once inside the cell, Remdesivir is metabolized to form 
Adenosine triphosphate which, upon incorporation in the newly synthesized viral RNA will 
introduce early stop and end the synthesis prematurely. Remdesivir has shown in vitro 
activity against SARS-CoV-217. Remdesivir was clinically tested in 53 COVID 19 patients 
during a compassionate use, non-randomized, non-controlled study18 The authors 
reported that 68% of treated patients showed improvement but given the lack of control 
group, efficacy of Remedisvir cannot be supported by the study19. Ongoing trials should 
provide adequate clinical data to support or not the drug efficacy.  

 

Treatment Type Treatment name Company Curent stage 
of clinical trial mechanism of action 

Antiviral/antiretroviral 

Remdesivir Giliad Phase 1 
completed 

anti-Viral: RNA pol 
inhibitor 

Lopinavir/Ritonavir AbbVie NCT04321993 anti-retroviral: protease 
inhibitor 

Chloroquine/ 

Hydroxychloroquine 
multiple 

NCT04261517, 
NCT04307693 

and 
NCT04304053, 
NCT04321993, 
NCT04318444 

increase pH within 
intracellular vacuoles 
and alter processes 

such as protein 
degradation by acidic 

hydrolases in the 
lysosome, assembly of 
macromolecules in the 
endosomes, and post 

translation modification 
of proteins in the Golgi 

apparatus 

          

Monoclonal 
Antibodies 

Kevzara (sarilumab) Sanofi-
Regeneron NCT04321993 Anti-IL-6R 

Actemra 
(tocilizumab) Roche 

Phase III study 
approved by 

FDA to use for 
COVID19 

Anti-IL-6R 

 
17 Wang M, et al. Remdesivir and chloroquine effectively inhibit the recently emerged novel coronavirus (2019-nCoV) in vitro. Cell 
Res. 2020 Mar;30(3):269-271. doi: 10.1038/s41422-020-0282-0. 
18 Grein J. et al,. Compassionate Use of Remdesivir for Patients with Severe Covid-19. DOI: 10.1056/NEJMoa2007016. April 10, 
2020. 
19 Grein J. et al,. Compassionate Use of Remdesivir for Patients with Severe Covid-19. DOI: 10.1056/NEJMoa2007016. April 10, 
2020. 

Table 1: Antiviral and monoclonal drugs with potential use in COVID treatment.  
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Leronlimab Cytodyn 
cleared by 

FDA for Phase 
IIb/III study 

Anti-CCR5 

Olumiant (Baricitinib) Ely Lilly NCT04321993 Anti-JAK1/2 

 

Chloroquine/Hydroxychloroquine: 

Hydroxychloroquine and chloroquine drugs have been used to treat malaria and 
certain inflammatory conditions such as rheumatoid arthritis. Their mechanism of action 
consists of increasing the pH within intracellular vacuoles and altering processes such as 
protein degradation by acidic hydrolases in the lysosome, assembly of macromolecules 
in the endosomes, and post-translation modification of proteins in the Golgi apparatus 
(figure 1)20,21. Hydroxychloroquine and chloroquine are being clinically investigated to 
treat patients with mild, moderate, and severe COVID-19 disease22 
(https://clinicaltrials.gov/ct2/show/NCT04321993). And while they have been largely used 
to treat COVID 19 patients, data coming out of these clinical studies have been somewhat 
less conclusive, for example in a French retrospective study, 181 patients with Covid-19 
who had pneumonia and required supplemental oxygen were included. About 50% had 
taken hydroxychloroquine within 48 hours after being admitted to the hospital, and the 
other half had not. There was no statistically significant difference in the death rates of 
the two groups, or their chances of being admitted to the intensive care unit. 8 patients 
from the group who took the drug showed ECG abnormalities requiring discontinuation of 
the treatment, raising a major safety concern23, on the other hand, a randomized clinical 
study including 30 patients in china24, and a non-randomized clinical study over 38 
patients25, have reported improvement.  

Lopinavir/Ritonavir: 

Lopinavir is an anti-retroviral protease inhibitor used in combination with low dose 
Ritonavir to treat HIV patients. The combination has been tested in an open label 
randomized trial in hospitalized patients with severe pneumonia that compared 99 
patients undergoing medication-based care versus 100 patients receiving standard care. 
While the study showed no difference in reduction in viral load, primary composite EP, or 
mortality rate between the 2 groups, it showed that patients who received the combination 
have shorter time in the ICU, shorter time to discharge, and more patients to improve 

 
20 Liu J et al,. Hydroxychloroquine, a less toxic derivative of chloroquine, is effective in inhibiting SARS-CoV-2 infection in vitro, Cell 
Discovery volume 6, Article number: 16 (2020) 
21 Robert I.Fox. Mechanism of action of hydroxychloroquine as an antirheumatic drug. Seminars in Arthritis and Rheumatism, 
Volume 23, Issue 2, Supplement 1, October 1993, Pages 82-91 
22 Kai Kupferschmidt, Jon Cohen, WHO launches global megatrial of the four most promising coronavirus treatments. 
https://www.sciencemag.org/news/2020/03/who-launches-global-megatrial-four-most-promising-coronavirus-treatments 
23 Matthieu Mahévas 1, et al. 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. medRxiv preprint. 
https://doi.org/10.1101/2020.04.10.20060699doi 
24 Chen C et al, (2020) Favipiravir versus Arbidol for COVID-19: A Randomized Clinical Trial. BMJ. doi: 
https://doi.org/10.1101/2020.03.17.20037432 
25 Gautret et al. (2020) Hydroxychloroquine and azithromycin as a treatment of COVID‐19: results of an open‐label non‐randomized 
clinical trial. International Journal of Antimicrobial Agents – In Press 17 March 2020 – DOI: 10.1016/j.ijantimicag.2020.105949  

https://clinicaltrials.gov/ct2/show/NCT04321993
https://www.nature.com/articles/s41421-020-0156-0#auth-1
https://www.nature.com/celldisc
https://www.nature.com/celldisc
https://www.sciencedirect.com/science/article/abs/pii/S0049017210800125?via%3Dihub#!
https://www.sciencemag.org/news/2020/03/who-launches-global-megatrial-four-most-promising-coronavirus-treatments
https://doi.org/10.1101/2020.04.10.20060699doi
https://doi.org/10.1101/2020.03.17.20037432
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within 14 days of randomization26, The trial did not look at mild or moderate cases. The 
WHO is expanding the tests and including the combination in SOLIDARITY trial to be able 
to make their recommendation to include or exclude the combination from the set of 
medications given to patients with COVID 19. 

 

Anti-inflammatory monoclonal antibodies: 

The clinical manifestations of COVID-19 range from asymptomatic to severe and 
fatal, the most common pathological aspects in severe and fatal cases are the cytokine 
release syndrome (CRS) and the Acute Respiratory Disorder Syndrome (ARDS). It 
appears that the severity of the disease is contributed by an over-activation of the immune 
system thus increasing proinflammatory cytokine release and immune cells recruitment. 
In the absence of specific drugs to treat the disease, HCP have no means than attempting 
to treat these pathological manifestations. Along this rational, drug targeting cytokines 
and signaling pathways such as monoclonal antibodies anti-IL-6/IL-6 receptor (IL-6R), 
anti-JAK, anti-CCR5 are being tested (table 1).  

Actemra is an anti-IL-6R antibody manufactured by Roche and was initially 
cleared by the FDA as a treatment for rheumatoid arthritis and has also subsequently 
been approved in juvenile idiopathic arthritis. 

It has already been approved in China for treatment of patients infected with the 
novel coronavirus disease, and who have developed serious lung damage and have 
elevated levels of IL-6 in the blood. Actemra Phase III trial was recently approved by FDA 
in path to clear it for COVID 19 treatment. 

Sarilumab is an anti-IL-6R monoclonal antibody manufactured in joint venture by 
Sanofi and Regeneron and known also as Kevzara was initially approved to treat 
Rheumatoid Arthritis. it inhibits IL-6 pathway by binding the IL-6 receptor. Recently a 
clinical trial testing Kevzara to inhibit CRS COVID-19 patients was approved27 (8). 

 

Convalescent Plasma: 

One investigational treatment being explored for COVID-19 is the use of 
convalescent plasma collected from individuals who have recovered from COVID-19. 
Convalescent plasma that contains antibodies to SARS-CoV-2 is being studied for 
administration to patients with COVID-19. There are currently numerous ongoing or 
scheduled to start clinical trials to investigate safety and efficacy of this type of treatments 
(e.i. NCT04323800, NCT04348877, NCT04344977). 

 
26 Bin Cao, M.D. et al. A Trial of Lopinavir-Ritonavir in Adults Hospitalized with severe COVID19. New England Journal of Medicine, 
DOI:10.1056/NEJMoa2001282. 
27 https://clinicaltrials.gov/ct2/show/NCT04321993. 

https://clinicaltrials.gov/ct2/show/NCT04321993
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Figure1: from Science magazine. Mar. 22, 2020. WHO launches global megatrial of the 
four most promising coronavirus treatments. 
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Appendix 1: Table 2: Repurposed drugs in COVID-19 clinical trials as published by 
Fierce Pharma on March 25, 2020.
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IV. Preliminary Comparative Analysis of Some National Responses to the 
Covid-19 Pandemic. Version 4.19.2020. 

 
 
Abstract 
 

The immediacy and rapidly evolving nature of the Covid-19 pandemic, as well as 
the overflow and change in information, make it challenging to perform a comparative 
analysis of the response of different countries. Yet, different tools and parameters can 
provide a preliminary assessment of the past, current and future actions. While predictive 
models can provide tentative forecasts of expected efficiency of different responses, only 
the future will be the best judge of the pertinence of these responses. Most importantly, 
the best practices for disease management appear to agree on the importance of 
evidence-based scientific knowledge. The response needs to be inter-disciplinary, 
system-based, diversified, contextualized, cooperative, timely, adaptive and dynamic. 
 

1) What criteria can be used for response assessment? 

Virus Spread: The objective of “flattening the curve” is to slow down the rate of 
virus spread, to keep it below the country’s healthcare system capacity limit, i.e. keeping 
hospitals functional preventing them from being overwhelmed, at least until vaccines 
and/or treatments are available. 

Mortality and Recovery rates. However, the calculations suffer from lack of 
actual numbers of people with no symptoms or mild infection28,29,30. 

Socio-economic impact: Implementing stringent containment and mitigation 
measures, such as quarantines or physical distancing has a tremendous impact on 
societal and economic health. It is particularly challenging if not impossible in many poor 
and developing countries where there are limited or no safety nets. 
 
2) What factors could impact the responses? 
 

The biology and epidemiology of the virus: mode(s) and rate of transmission, 
incubation period, immune response, mutation rate, extra-corporeal virus survival, 
asymptomatic infections, duration of persistence of viral shedding, susceptibility to severe 
symptoms, level of immunity post-recovery, the possibility of re-infection. 
 

Differences in spread and mortality rates: Mortality appears to vary between 
countries and even within the same country over time31,32. Important factors can affect 
the spread of the virus and the mortality rate, including: demography (age distribution and 

 
28 Verity R. et al., Estimates of the severity of coronavirus disease 2019: a model-based analysis. The Lancet Infectious Diseases. 
DOI:https://doi.org/10.1016/S1473-3099(20)30243-7 
29 https://smw.ch/article/doi/smw.2020.20203 
30 https://www.newsweek.com/coronavirus-recovery-rate-1496295 
31 Khafaiea MA and Rahim F. Cross-Country Comparison of Case Fatality Rates of COVID-19/SARS-COV-2. Osong Public Health 
Res Perspect. 2020 Apr; 11(2): 74–80. doi: 10.24171/j.phrp.2020.11.2.03. 
32 Calculated as: CFR (%) = (Number of deaths due to Covid-19/Number of closed cases of Covid-19) x 100 

https://smw.ch/article/doi/smw.2020.20203
https://www.newsweek.com/coronavirus-recovery-rate-1496295
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gender), comorbidities (pre-existing medical conditions)33,34,35, population density, 
economics, quality of healthcare system, politics and governmental policies36, 
international connectivity, cultural practices. 

Preparedness: Risk assessment and management capacity and preparedness of 
health care systems are critical. 
 
3) What are some of the biggest mistakes: example of Italy? 37 

Lack of public communication and measure enforcement: inadequate 
governmental risk assessment and measure of the danger and popular downplaying of 
the outbreak, Delay in performing testing, tracing, and distancing. 
 
4) What do the best responses have in common? 

Because the situation is ongoing and fast-changing, all assessments are 
preliminary. Based on analysis of the responses of S. Korea, Singapore, Taiwan, New 
Zealand, Australia, Germany, and to some extent China (Not every country adopted all 
the measures). 
 

Preparedness: learning lessons from previous outbreaks (SARS, MERS), 
improvement of health care capacities (dedicated respiratory nursing homes, ventilators, 
intensive care, legislation, quarantine facilities across the country), annual rehearsals of 
a possible pandemics, technologies in place. 

Timing and Speed: Being a step ahead of the information. 
Stringent restrictive measures: Border control including temperature screening 

and prompt international travel ban, physical distancing enforced by police, work and 
school closure, no exception to hospitalization and isolation of all laboratory-confirmed 
positive people, home quarantine of people with potentially asymptomatic infection who 
were in contact with confirmed cases. 

Strict enforcement and harsh penalties. 
Large-scale testing, contact tracing, surveillance: centralized disease 

notification system, Digital contact tracing and surveillance of citizens using phone apps, 
Isolation and Surveillance using technologies, Private sector help to develop the test kits 
for mass production. 

Scientific Research and Innovation: Strong public and private laboratories, 
adherence to expert recommendations and knowledge-informed decision making 

Transparent, strong and explicit communication (public and targeted). Roles 
and messages clearly defined for efficient and uniform delivery. Wide public 
dissemination of information regarding the restrictions. Public outreach to promote 
protective hygiene. 

Public support and volunteering. 

 
 
 

 
33 http://weekly.chinacdc.cn/en/article/id/e53946e2-c6c4-41e9-9a9b-fea8db1a8f51  
34 https://www.who.int/docs/default-source/coronaviruse/who-china-joint-mission-on-covid-19-final-report.pdf  
35 https://www.worldometers.info/coronavirus/coronavirus-age-sex-demographics/ 
36 https://faculty.washington.edu/cadolph/papers/AABFW2020.pdf 
37 https://www.nytimes.com/interactive/2020/04/05/world/europe/italy-coronavirus-lockdown-
reopen.html?action=click&module=Spotlight&pgtype=Homepage  

http://weekly.chinacdc.cn/en/article/id/e53946e2-c6c4-41e9-9a9b-fea8db1a8f51
https://www.who.int/docs/default-source/coronaviruse/who-china-joint-mission-on-covid-19-final-report.pdf
https://www.worldometers.info/coronavirus/coronavirus-age-sex-demographics/
https://faculty.washington.edu/cadolph/papers/AABFW2020.pdf
https://www.nytimes.com/interactive/2020/04/05/world/europe/italy-coronavirus-lockdown-reopen.html?action=click&module=Spotlight&pgtype=Homepage
https://www.nytimes.com/interactive/2020/04/05/world/europe/italy-coronavirus-lockdown-reopen.html?action=click&module=Spotlight&pgtype=Homepage
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5) How do we go back to normal? 

Building on Strengths: Good practices and preparedness, involving scientists to 
ensure an evidence-based plans (including modeling38,39), and good leadership 
communication, Timing (Relaxing measures carries a risk, especially if it is done too 
early)40,41,42. 

A gradual approach: once authorities have ensured preparedness of 
identification, test and isolation of most confirmed contacts and their close contacts 
individual, they might progressively relax some of the restrictions43. The WHO urges 
nations to go slowly in easing restrictive measures44,45,46: a phasing "step-wise" 
approach, analysis of domestic statistics, improvement of the capacity of healthcare 
systems and capacity for testing, isolation of cases, tracking and quarantining of contacts, 
identification of measures with higher impact, public and decision makers’ education. 
 
6) Conclusions 

Managing Covid-19 is likely to be a long-term matter, because the availability of a 
vaccine or treatments might take long47, and because, in spite of stringent measures 
adopted by many countries, the is a real possibility of uncontrolled outbreaks in other 
regions. In the short term, governments should take advantage of the closure period for 
information and education campaigns, to encourage better health (hygiene), social, and 
information-seeking practices. But in the long term, more profound structural adaptations 
are unavoidable. 

Science, including will remain an important asset in the current war against the 
disease48,49. All fields of knowledge will be needed, including psychology, sociology, 
education, and other humanities50,51. Therefore, research structures should be put in 
place or enforced, and funds must be allocated to allow us to be ahead of this and other 
disease outbreaks. Scientists should also be involved in an efficient public education. 
 

 
38 https://www.npr.org/sections/health-shots/2020/03/04/811146915/how-computer-modeling-of-covid-19s-spread-could-help-fight-
the-virus 
39 https://www.nature.com/articles/d41586-020-01003-6 
40 https://www.nature.com/articles/d41586-020-00938-0 
41 https://www.reuters.com/article/us-health-coronavirus-singapore/singapore-reports-120-new-coronavirus-cases-in-record-daily-
jump-idUSKBN21N0G6  
42 https://www.theguardian.com/world/2020/apr/07/japan-shinzo-abe-declares-state-of-emergency-over-coronavirus  
43 https://www.aei.org/research-products/report/national-coronavirus-response-a-road-map-to-reopening/  
44 https://www.cidrap.umn.edu/news-perspective/2020/04/who-urges-nations-go-slowly-easing-covid-19-steps 

45 https://www.who.int/publications-detail/critical-preparedness-readiness-and-response-actions-for-covid-19 
46 https://www.weforum.org/agenda/2020/04/how-lockdowns-can-end-safely-and-effectively-who-official-explains/  
47 https://www.newyorker.com/news/news-desk/how-long-will-it-take-to-develop-a-coronavirus-vaccine 
48 Prem K et al., The effect of control strategies to reduce social mixing on outcomes of the COVID-19 epidemic in Wuhan, China: a 
modelling study. Lancet Public Health 2020 Published Online March 25, 2020 https://doi.org/10.1016/ S2468-2667(20)30073-6 
49 Colbourn T. COVID-19: extending or relaxing distancing control measures. Lancet Public Health 2020 Published Online March 25, 
2020 https://doi.org/10.1016/ S2468-2667(20)30072-4 
50 Van Bavel, JJ., et al., (2020, March 24). Using social and behavioural science to support COVID-19 pandemic response. 
https://doi.org/10.31234/osf.io/y38m9 
51 https://www.sciencemag.org/news/2020/04/crushing-coronavirus-means-breaking-habits-lifetime-behavior-scientists-have-some-
tips  

https://www.npr.org/sections/health-shots/2020/03/04/811146915/how-computer-modeling-of-covid-19s-spread-could-help-fight-the-virus
https://www.npr.org/sections/health-shots/2020/03/04/811146915/how-computer-modeling-of-covid-19s-spread-could-help-fight-the-virus
https://www.nature.com/articles/d41586-020-01003-6
https://www.nature.com/articles/d41586-020-00938-0
https://www.reuters.com/article/us-health-coronavirus-singapore/singapore-reports-120-new-coronavirus-cases-in-record-daily-jump-idUSKBN21N0G6
https://www.reuters.com/article/us-health-coronavirus-singapore/singapore-reports-120-new-coronavirus-cases-in-record-daily-jump-idUSKBN21N0G6
https://www.theguardian.com/world/2020/apr/07/japan-shinzo-abe-declares-state-of-emergency-over-coronavirus
https://www.aei.org/research-products/report/national-coronavirus-response-a-road-map-to-reopening/
https://www.cidrap.umn.edu/news-perspective/2020/04/who-urges-nations-go-slowly-easing-covid-19-steps
https://www.who.int/publications-detail/critical-preparedness-readiness-and-response-actions-for-covid-19
https://www.weforum.org/agenda/2020/04/how-lockdowns-can-end-safely-and-effectively-who-official-explains/
https://www.newyorker.com/news/news-desk/how-long-will-it-take-to-develop-a-coronavirus-vaccine
https://www.sciencemag.org/news/2020/04/crushing-coronavirus-means-breaking-habits-lifetime-behavior-scientists-have-some-tips
https://www.sciencemag.org/news/2020/04/crushing-coronavirus-means-breaking-habits-lifetime-behavior-scientists-have-some-tips

	Antiviral drugs are compounds that exhibit antiviral activity designed to inhibit viral propagation through inhibition of viral RNA polymerase, Viral particles assembly, or viral membrane degradation in the lysosome (figure 1). In this category we fin...

