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Emergence of global pandemic coronavirus-2019 (COVID-19) has brought the whole 
world to a standstill. This viewpoint critically appraises factors that have contributed to 
its huge morbidity and mortality burden worldwide, and proffers solutions. First, the 
paper examines how drug development scientists and formulation experts could develop 
novel combination therapies from pre-existing drugs that will disrupt future 
coronaviruses replication and RNA synthesis. The author discusses the development of 
novel barrier topical therapies that would prevent the respiratory viruses from gaining 
entry into host cells. Finally, the article looked at the science of vaccines and why it is the 
main exit strategy out of this crisis, as well as suggested novel treatment strategies for 
pharmacologists and clinical scientists globally, particularly in terms of finding new 
preventive antiviral barrier ointments and possible curative drug treatment. 

Viruses in animals normally mutate for thousands of 
years without cross-infecting to humans, with virologists 
and the World Health Organization (WHO) normally track-
ing these mutations in animals. In 2007, it was documented 
by some Chinese researchers that the presence of a large 
reservoir of severe acute respiratory coronavirus (SARS-
CoV) like viruses in horseshoe bats, together with the cul-
ture of eating exotic animals in Southern China, raised the 
possibility of infection transmitted from animal to humans 
and then humans to humans as a time bomb waiting to ex-
plode.1 In December 2019, behind the Wuhan food market, 
the seemingly impossible happened, and humans became 
infected with coronavirus-2019 (COVID-19). 

Experts believe that even when the current COVID-19 
pandemic is over, likely new strains will emerge in the fu-
ture to cause new wave of infections. Therefore, drug de-
velopment scientists and formulation experts would have to 
develop combination therapies from pre-existing drugs that 
will disrupt future coronaviruses replication and RNA syn-
thesis. An example is to explore the development of novel 
barrier topical therapies that would prevent the respiratory 
viruses from gaining entry into host cells. 

Coronavirus is a large family of viruses, pathogenic ex-
amples are Ebola, Middle East respiratory syndrome 
(MERS), SARS-CoV-1, SARS-COV-2, and coronaviruses 
causing common cold. They are found in animals like camel, 
cattle, bats etc. Coronaviruses have caused two large-scale 
pandemics in the past two decades—SARS in 2003 and 
MERS in 2012.2,3 

The COVID-19 coronavirus is surrounded by a halo of 
spiky proteins which sticks out its tips on a crown, this 
helps the virus to attach itself and gain entry into host 
cells.4 The spike recognizes and sticks to a receptor protein 
(called angiotensin-converting enzyme 2, ACE2, receptors) 
found on the surface of human cells.4 Children can become 
infected with COVID-19, but they tend to show less-severe 

symptoms than adults. This is due to the fact that their im-
mune systems are young, so they have low ACE2 receptor 
levels. Even much more protected by this hypothesis are in-
fants between age 1-11 months. 

COVID-19 infects both upper and lower respiratory 
tracts, spread between people before symptoms shows in 
the first 2.5 days after exposure in a phase known as “con-
tagion phase”, where it is most contagious. The WHO esti-
mates that after 5-6 days, one person infects 2.2-3.5 per-
sons, and after the 10 generations of infections, end up in-
fecting about 3500 persons in total. An Oxford University 
study estimated that 40 million people can potentially die 
from COVID-19 infections if no public health intervention 
is put in place globally, 9.3 million could die if it is curtailed 
globally and 1.3 million if we put strict curtailing measures 
globally.5 

COVID-19 is transmitted mainly by inhalation of SARS-
CoV-2 containing respiratory droplets, other means of 
transmission include contact with infected persons and sur-
faces, as well as inhalation of COVID-19 virus-borne 
aerosols. When we sneeze, talk aloud we emit both macro-
droplets containing COVID-19 viruses and micro-droplets 
containing COVID-19 viruses. Macro-droplets do not travel 
far, but stay on surfaces to re-infect people. Micro-droplets 
on the other hand disperse further and remain airborne for 
about 3 hours (which is bone of contention as to whether 
COVID-19 is airborne or not). It remains unclear the volume 
of micro-droplets of viral load needed to cause infection(In-
fectious dose), but it has been well documented that the 
dose response relation to illness among infected subjects in 
an influenza virus study implies that low dose exposure may 
lead to infection, due to the high infectivity of the virus, 
but of those infected, only a small proportion may become 
ill. Exposure to high doses of virus results in most of the in-
fected subjects becoming severely ill.6 

According to data from China, 80% of affected persons 
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with COVID-19 infection have mild disease, 13.8% severe, 
and 6.1 % critical.7,8 The vulnerable population groups that 
have been more frequently reported at risk of having severe 
disease and mortality include people above 60 years of age, 
males, people with underlying conditions such as hyperten-
sion, diabetes, cardiovascular disease, chronic respiratory 
diseases and cancer.9 Incubation period is said to be 2-14 
days, and 1% of COVID-19 patients have been noted to have 
symptoms after 14 days post exposure,7,8 hence the reason 
why 14 days quarantine is the practice globally. 

In terms of vaccine development, there are over 100 com-
panies and Universities currently developing vaccines using 
different strategies with the number increasing daily in the 
global fight against the pandemic. It is not likely we would 
have a vaccine candidate ready early to curtail this pan-
demic, as it takes 4 weeks on the average to develop a vac-
cine. Phase 1 clinical trials is to prove it is safe and takes 
about 3-4 months. Phase 2 clinical trials is to prove the vac-
cine works and it takes another 8-12 months on the aver-
age. Phase 1 clinical trials usually involves injecting a small 
harmless fragment of the virus or use of a fragment of the 
virus deactivated by use of chemicals to test for safety in 
humans and animals. Vaccines work by inducing the body’s 
immune system to produce antibodies against the virus in 
human bloodstream for life. 

In terms of public health measures, facemasks, social 
distancing, test and isolate of infected persons are the most 
proven strategies to prevent further spread of the virus. 
Facemasks could be in form of facial coverings like cloth 
masks or surgical masks. Cloth masks are made from woven 
material; thus, pore size is bigger than surgical masks which 
is made up of non-woven polypropylene material. There-
fore, cloth mask is less effective than surgical mask in terms 
of filtration efficiency. The other difference is cloth mask 
can be reused after washing, surgical mask must be dis-
carded after single use or after soiled, while respirator mask 
must be discarded when resistance of breathing gets in-
creased or it gets soiled. 

Smoking, opiates use and high viral load exposure theo-
ries potentially are the reasons why young fit persons can 
die from COVID-19. Vaping, like smoking, is hazardous to 
the respiratory health. Emerging evidence suggests that ex-
posure to aerosols from e-cigarettes harms the cells of the 
lung and diminishes the ability to respond to infection. 
A study showed influenza virus-infected mice exposed to 
these aerosols from e-cigarette had enhanced tissue dam-
age and inflammation.10 Use of opioids at high doses med-
ically or socially poses serious risks to their respiratory 
health. Opioids act in the brainstem to slow breathing, and 
may also cause a harmful decrease in oxygen in the blood 
(hypoxemia). This diminished lung capacity in the face of 
COVID-19 infection could put such people at grave risk of 
developing serious complications of COVID-19.11 Metham-
phetamine use may also put COVID-19 patients at risk of 
serious complications. Methamphetamine constricts the 
blood vessels, which contributes to pulmonary damage and 
pulmonary hypertension, thus put patients with metham-
phetamine use at risk of severe COVID-19 Infection compli-
cations.12 

The “Test, Trace and isolate” model has proven to be 
highly successful when tried in a Northern Italy village, Vo 

Euganeo, a local village perceived as a COVID-19 hotspot. It 
was documented that 3% of the persons who tested positive 
to COVID-19 initially during the first round of testing. The 
researchers tested the entire population including asymp-
tomatic people in February and then tested again shortly 
afterwards, the number of positive results dropped signifi-
cantly to 0.3% and no new case of COVID-19 was reported. 
This is because those that tested positive on the first round 
of testing, had their contacts traced and informed, and all 
affected persons isolated themselves after being told they 
were positive13 to good effect. 

In terms of diagnostic approaches for COVID-19, poly-
merase chain reaction (PCR), the goal standard could be 
give false negative results, because COVID-19 spreads be-
tween persons even before the actual symptoms manifest. 
COVID-19 has an incubation period of 2- 14 days, but as 
soon as 2.5 days after exposure, the viral replication process 
commences. While it is replicating, the PCR, is likely to be 
negative at this stage. However, the victim is at the most 
contagious phase of the infection; that is the phase where 
the COVID-19 virus is highly replicating and rapidly infect-
ing others. Furthermore, samples obtained from asympto-
matic carriers and persons with mild disease have used re-
verse transcription PCR (rRT-PCR) and PCR assays to detect 
presence of SARS-CoV-2 virus often with false negative re-
sults.14 It is worthy of note that rRT-PCR ability to detect 
SARS-CoV-2 in faecal samples is likely to prove pivotal to 
determine if the pandemic is over in a particular population 
by analysing their sewage system as shown in research led 
by scientists from Newcastle University.15 SARS-CoV-2 
have been reported isolated in stool samples 4 weeks after 
exposure indicative of viral shedding. 

Concerning drugs being tried in treatment of COVID-19 
infections, the most popular ones worldwide is chloroquine, 
used as first line in most African countries. It slows virus 
entry into cells, slows viral replication and has weak ACE2 
receptor blockade. Plaquenil (Hydroxychloroquine) is sim-
ilar to chloroquine also with a weak ACE2 blockade prop-
erties, but also capable of disrupting the communication 
between cells in the immune system. Possibly mitigates 
against cytokine storms. It acts as endosome alkalinizer and 
membrane transporter to facilitate zinc entry into human 
infected COVID-19 cells when used in combination. Hy-
droxychloroquine is often used with zinc and azithromycin. 
Others are Lopinavir and Ritonavir in combination, Favipi-
ravir, Actemra (Tocilizumab) and Remdesivir. Remdesivir 
was developed for Ebola but found to be ineffective for 
treating Ebola. However, it showed some promise against 
MERS and SARS-CoV-1. It has recently been approved by 
United States Food and Drug Administration (FDA) as emer-
gency use in treatment of severe COVID-19 infections16 fol-
lowing trial results, which showed better recovery compared 
to the placebo group. 

Treatment of critical COVID-19 infections in intensive 
care unit (ICU) is largely supportive. Worldwide, statistics 
show that 70-90% of COVID-19 patients placed on the ven-
tilators die. This is because the ventilator helps critical 
COVID-19 patient’s body to recover as supportive process. 
Also, mechanical ventilation is well documented as a cause 
of lung injury. This bring the question to mind, should ICU 
doctors and clinical scientists shift the paradigm of their 
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thinking as microthrombosis is what underlies mortality 
in critical COVID-19. It looks like a nearly futile effort to 
ventilate a lung in which there is no circulation because 
of presence of widespread pulmonary microthrombi com-
promising its circulation. Thus, the focus should change 
to finding therapies to prevent and stop microthrombosis. 
This is discussed in a yet to be published article, exploring 
the development of a novel coronavirus infusion containing 
an agent to limit and prevent endothelial dysfunction which 
underlies this widespread microthrombosis resulting in 
death in severe and critical COVID-19 patients. It is worthy 
of note that only 1 to 3 out of every 10 patients intubated 
gets extubated, the rest die. Compared to mechanical venti-
lation, continuous positive airway pressure (CPAP) was re-
ported in Italy with good results. In the United Kingdom, 
ICUs are following similar success trends with CPAP use. 
Sometimes ECMO (extra corporeal membrane oxygena-
tion), which is essentially an artificial lung machine outside 
the body is deployed on these critical COVID-19 disease 
patients to deliver oxygen into the blood. Antibiotics, in-
otropes, hemofiltration, low molecular weight heparin, 
neuromuscular blockages agents, steroids are all used in 
ICU as supportive care based on complications that arise in 
individual critical COVID-19 case. 

With regards experimental treatments, antibodies har-
vested from recovered COVID-19 patients have received ap-
proval from the FDA and are being used experimentally to 
treat critical patients.17 The principle is based on the fact 
that antibodies from COVID-19 can be used as first line 
of defence, as a form of passive immunity, especially in 
COVID-19 patients at risk of severe complications. Once 
pathogens invade the human body, the immune system re-
sponds by releasing antibodies to deactivate the virus, once 
the patients recover from COVID-19 infection, the circulat-
ing antibodies remains in the bloodstream for a while. In 
the future they will recognise and fight any invasion by sub-
sequent COVID-19 pathogens. So, in principle such extract-
ed antibodies from the serum of infected patients post re-
covery are used to treat critical COVID-19 patients as a form 
of plasma-derived therapy. 

Another theoretical possibility is an ideal drug pharma-
cologic treatment using computorial synthetic chemistry 
techniques. The ideal thing would be to develop a drug 
that will bind to the spike protein of the genetic material 
COVID-19 virus uses to infect host cells. That is modelling 
of the COVID-19 spike genetic material binding site to sim-
ulate compounds to bind to this activation site to prevent 
entry into host cells, thus prevent COVID-19 infection. The 
problem in synthetic chemistry is the science, it is tricky, 
and even after the right candidate(s) is found, it takes 10-14 
years to take a new drug through clinical trials before it 
is ready for use in humans. The other way around this is 
to genetically engineer human T cells using CRISPR (clus-
tered regularly interspaced short palindromic repeats) in-
jected into human body to identify and kill infected cells 
with COVID-19. This approach would be complex and tricky 
since human genomes are slightly different from human to 
human. To make one system for every critically infected 
COVID-19 patient worldwide would be technically impossi-
ble. 

Therefore, a relatively best bet is finding monotherapy/

combination therapy of pre-existing drugs to prevent viral 
replication, RNA synthesis, mitigate against cytokine 
storm, prevent and stop microthrombosis which underlies 
mortality in critical COVID-19 infection. 

DISCUSSION: WHAT CAN WE DO BETTER IN 
THE FUTURE? 

In terms of public health tools, countries need to follow the 
WHO guidelines “Test, Test, Test” more effectively. With 
the proportion of asymptomatic population as high as 
60-80%, it is essential to catch infections early and isolate 
infected persons. Also, it helps front line healthcare staff 
productivity. They all need to be tested, especially when 
they have lower respiratory tract infection or upper respi-
ratory tract symptoms, so if it is certain they are COVID-19 
negative, they can go back early to work to continue looking 
after critical COVID-19 patients that are ill. 

How the testing is done is also very important. In New 
York, in the early days of COVID-19 outbreak, testing 
booths on the televised media showed scenes where proper 
social distancing measures were not observed. This be-
comes a harbinger for spread of new COVID-19 Infections. 

Lockdown early is a proven strategy that worked in coun-
tries like Vietnam and Portugal, affording the countries the 
opportunity to curtail COVID-19 spread better than their 
neighbouring countries. The strict rules the Chinese gov-
ernment used to lockdown China, worked tremendously 
well. Western countries like Italy, Spain and the UK did not 
lockdown early, and so paid the ultimate price of high mor-
tality and morbidity burden beyond the capacity of their 
health systems. Football games were left to keep going, bars 
were open, and gyms, schools, and libraries were not shut 
early enough. 

The West need to use technology more in the future 
once such viral diseases of this global pandemic significance 
emerges. Quarantine apps, drones, robots with thermal 
sensors used by China and South Korea helped them curtail 
COVID-19 spread early, without losing the sense and prin-
ciple of freedom which the West is built on. They can learn 
to use technology more from Asians nations a little more in 
the future. 

Everyday shopping, especially grocery shopping in the 
West Initially when the COVID-19 outbreak emerged were 
not to acceptable levels, so many countries allowed grocery 
shopping in a panic buy fashion without observing social 
distancing measures. This allowed for further spread of 
COVID-19 infections unabated. 

Countries with high facemasks wearing culture had less 
mortality than those without. We should all wear facemasks 
early in the present and the future pandemics. DIY face cov-
erings with added layer of pantyhose would suffice especial-
ly when on public transport. 

Personal protective equipment (PPE) and ventilator 
shortages should be allowed to breed innovation. Formula 
1, Mercedes Benz, Ford, Dyson all volunteered to make ven-
tilators for health system globally. Biomedical scientists 
proposed using 3D printers to make face masks, specialized 
face masks for COVID -19 patients to breath into to detect 
whether or not they are harbouring coronaviruses in their 
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droplets. A very conducive environment should be provided 
in the fight against current and future pandemics to breed 
innovation of the highest quality in a well-controlled man-
ner. 

CONCLUSIONS 

In terms of pharmacology treatment, our best bet is to crit-
ically appraise a host of pre-existing drugs to re-purpose 
them for COVID-19 treatment, evaluate their mechanism of 
actions on SARS-CoV-2, prove their safety and efficacy in 
COVID-19 patients in clinical trials. The purpose of find-
ing new re-purposed drugs would be to target and stop viral 
replication, mitigate against cytokine storm, enhance adap-
tive immunity to ensure the virus kills itself by apoptosis, 
enable macrophages phagocytosis to get rid of the virus and 
prevent widespread microthombosis, which is hallmark of 
mortality seen in critical COVID-19 patients. 

It is hoped that Dexamethasone, Remdesivir and other 
promising re-purposed drug candidates will be found very 
useful in the treatment of COVID-19. It may also be helpful 
to explore these drugs along with barrier ointment and in-
fusion (earlier mentioned) in phase 3 clinical trials to ease 
the world from the horrors of COVID-19, while waiting for 
the ideal vaccine to be ready, possibly in 6-18 months’ time. 

Acknowledgements:Acknowledgements: Heartfelt appreciation goes to my de-
velopment partner, Madadh MacLaine. Special thanks goes 
to the University of Strathclyde, Professor Alex Mullen (Pre-
ciseMed’s formulation expert collaborator), Dr Valerie Ferro 
(bioactivity expert collaborator), and Mr John Jackson, who 
have all contributed in one way or the other to PreciseMed. 
Thanks to the pharmaceutical companies that will handle 
the GMP certified clinical batches manufacturing and clini-
cal trials of the proposed novel COVID-19 products – Med-
Pharma and BioPharma in due course. Appreciation also 
goes to my good friend, Dr Foluke Adebisi for vetting my 
write-ups. 

Funding:Funding: None. 

Authorship contributionsAuthorship contributions: AA is the sole author. 

Competing interestsCompeting interests: The author completed the Unified 
Competing Interest Form at www.icmje.org/coi-diclo-
sure.pdf (available upon request from the corresponding 
author). AA runs a University of Strathclyde supported 
start-up pharmaceutical research and development compa-
ny, PreciseMed set up in 2017. 

Correspondence to: Correspondence to: 
Adedapo Adesokan, MD, PhD. 
PreciseMed UK 
272 Bath Street 
Glasgow, Scotland G2 4JR 
ade@precisemed.co.uk 

This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International License (CC-

BY-4.0). View this license’s legal deed at http://creativecommons.org/licenses/by/4.0 and legal code at http://creativecom-

mons.org/licenses/by/4.0/legalcode for more information. 

Global perspectives: COVID-19 in the eyes of a physician pharmacologist

Journal of Global Health Reports 4

http://www.icmje.org/coi-diclosure.pdf
http://www.icmje.org/coi-diclosure.pdf
mailto:ade@precisemed.co.uk


REFERENCES 

1. Fan Y, Zhao K, Shi Z-L, Zhou P. Bat Coronaviruses 
in China. Viruses. 2019;11(3):210. doi:10.3390/v1103
0210 

2. Drosten C, Günther S, Preiser W, et al. 
Identification of a novel coronavirus in patients with 
severe acute respiratory syndrome. N Engl J Med. 
2003;348(20):1967-1976. doi:10.1056/nejmoa030747 

3. Zaki AM, van Boheemen S, Bestebroer TM, 
Osterhaus AD, Fouchier RA. Isolation of a novel 
coronavirus from a man with pneumonia in Saudi 
Arabia. N Engl J Med. 2012;367(19):1814-1820. doi:1
0.1056/nejmoa1211721 

4. Diaz JH. Hypothesis: Angiotensin-converting 
enzyme inhibitors and angiotensin receptor blockers 
may increase the risk of severe COVID-19. J Travel 
Med. 2020;27(3). doi:10.1093/jtm/taaa041 

5. Lourenco J, Paton R, Ghafari M, et al. Fundamental 
principles of epidemic spread highlight the 
immediate need for large-scale serological surveys to 
assess the stage of the SARS-CoV-2 epidemic. 
medRxiv. March 2020. doi:10.1101/2020.03.24.200422
91 

6. Teunis PF, Brienen N, Kretzschmar ME. High 
infectivity and pathogenicity of influenza A virus via 
aerosol and droplet transmission. Epidemics. 
2010;2(4):215-222. doi:10.1016/j.epidem.2010.10.001 

7. Chinese Center for Disease Control and Prevention. 
Epidemic Update and Risk Assessment of 2019 Novel 
Coronavirus. Chinese Center for Disease Control and 
Prevention; 2020. http://www.chinacdc.cn/yyrdgz/20
2001/P020200128523354919292.pdf. 

8. Backer JA, Klinkenberg D, Wallinga J. Incubation 
period of 2019 novel coronavirus (2019-nCoV) 
infections among travellers from Wuhan, China, 
20-28 January 2020. Euro Surveill. 2020;25(5). doi:1
0.2807/1560-7917.es.2020.25.5.2000062 

9. Huang C, Wang Y, Li X, et al. Clinical features of 
patients infected with 2019 novel coronavirus in 
Wuhan, China. Lancet. 2020;395(10223):497-506. do
i:10.1016/s0140-6736(20)30183-5 

10. Madison MC, Landers CT, Gu B-H, et al. Electronic 
cigarettes disrupt lung lipid homeostasis and innate 
immunity independent of nicotine. J Clin Invest. 
2019;129(10):4290-4304. doi:10.1172/jci128531 

11. Sims AC, Baric RS, Yount B, Burkett SE, Collins PL, 
Pickles RJ. Severe acute respiratory syndrome 
coronavirus infection of human ciliated airway 
epithelia: Role of ciliated cells in viral spread in the 
conducting airways of the lungs. J Virol. 
2005;79(24):15511-15524. doi:10.1128/jvi.79.24.1551
1-15524.2005 

12. NIDA. COVID-19: Potential Implications for 
Individuals with Substance Use Disorders. National 
Institute on Drug Abuse. https://www.drugabuse.gov/
about-nida/noras-blog/2020/04/covid-19-potential-i
mplications-individuals-substance-use-disorders. 
Published July 7, 2020. Accessed August 2, 2020. 

13. Coronavirus. In Veneto, the first study in the 
world with a comparison between two samples on the 
same population, at the beginning and end of the 
quarantine. Data ultimo aggiornamento. https://ww
w.aulss2.veneto.it/. Accessed March 5, 2020. 

14. Lai CC, Wang CY, Ko WC, Hsueh PR. In vitro 
diagnostics of coronavirus disease 2019: Technologies 
and application. J Microbiol Immunol Infect. 
2020;S1684-1182(20). doi:10.1016/j.jmii.2020.05.016 

15. Williams S. Sewage Monitoring Could Provide an 
Early Warning of COVID-19 Outbreaks. https://www.c
eh.ac.uk/press/work-begins-uk-system-estimating-co
vid-19-cases-wastewater. Accessed July 2, 2020. 

16. Eastman RT, Roth JS, Brimacombe KR, et al. 
Remdesivir: A Review of Its Discovery and 
Development Leading to Emergency Use 
Authorization for Treatment of COVID-19. ACS Cent 
Sci. 2020;6(5):672-683. doi:10.1021/acscentsci.0c0048
9 

17. US Food and Drug Administration. 
Recommendations for Investigational COVID-19 
Convalescent Plasma. https://www.fda.gov/vaccines-
blood-biologics/investigational-new-drug-ind-or-dev
ice-exemption-ide-process-cber/recommendations-in
vestigational-covid-19-convalescent-plasma. 
Accessed April 3, 2020. 

Global perspectives: COVID-19 in the eyes of a physician pharmacologist

Journal of Global Health Reports 5

https://doi.org/10.3390/v11030210
https://doi.org/10.3390/v11030210
https://doi.org/10.1056/nejmoa030747
https://doi.org/10.1056/nejmoa1211721
https://doi.org/10.1056/nejmoa1211721
https://doi.org/10.1093/jtm/taaa041
https://doi.org/10.1101/2020.03.24.20042291
https://doi.org/10.1101/2020.03.24.20042291
https://doi.org/10.1016/j.epidem.2010.10.001
http://www.chinacdc.cn/yyrdgz/202001/P020200128523354919292.pdf
http://www.chinacdc.cn/yyrdgz/202001/P020200128523354919292.pdf
https://doi.org/10.2807/1560-7917.es.2020.25.5.2000062
https://doi.org/10.2807/1560-7917.es.2020.25.5.2000062
https://doi.org/10.1016/s0140-6736(20)30183-5
https://doi.org/10.1016/s0140-6736(20)30183-5
https://doi.org/10.1172/jci128531
https://doi.org/10.1128/jvi.79.24.15511-15524.2005
https://doi.org/10.1128/jvi.79.24.15511-15524.2005
https://www.drugabuse.gov/about-nida/noras-blog/2020/04/covid-19-potential-implications-individuals-substance-use-disorders
https://www.drugabuse.gov/about-nida/noras-blog/2020/04/covid-19-potential-implications-individuals-substance-use-disorders
https://www.drugabuse.gov/about-nida/noras-blog/2020/04/covid-19-potential-implications-individuals-substance-use-disorders
https://www.aulss2.veneto.it/
https://www.aulss2.veneto.it/
https://doi.org/10.1016/j.jmii.2020.05.016
https://www.ceh.ac.uk/press/work-begins-uk-system-estimating-covid-19-cases-wastewater
https://www.ceh.ac.uk/press/work-begins-uk-system-estimating-covid-19-cases-wastewater
https://www.ceh.ac.uk/press/work-begins-uk-system-estimating-covid-19-cases-wastewater
https://doi.org/10.1021/acscentsci.0c00489
https://doi.org/10.1021/acscentsci.0c00489
https://www.fda.gov/vaccines-blood-biologics/investigational-new-drug-ind-or-device-exemption-ide-process-cber/recommendations-investigational-covid-19-convalescent-plasma
https://www.fda.gov/vaccines-blood-biologics/investigational-new-drug-ind-or-device-exemption-ide-process-cber/recommendations-investigational-covid-19-convalescent-plasma
https://www.fda.gov/vaccines-blood-biologics/investigational-new-drug-ind-or-device-exemption-ide-process-cber/recommendations-investigational-covid-19-convalescent-plasma
https://www.fda.gov/vaccines-blood-biologics/investigational-new-drug-ind-or-device-exemption-ide-process-cber/recommendations-investigational-covid-19-convalescent-plasma

	Discussion: what can we do better in the future?
	Conclusions
	References

