
© 2022 The Author(s). This article has been published under the terms of Creative Commons Attribution-Noncommercial 4.0 International License (CC BY-NC 4.0), which  
permits noncommercial unrestricted use, distribution, and reproduction in any medium, provided that the following statement is provided. “This article has been published  

in Journal of Exploratory Research in Pharmacology at https://doi.org/10.14218/JERP.2022.00048 and can also be viewed on the Journal’s website  
at https://www.xiahepublishing.com/journal/jerp ”.

Journal of Exploratory Research in Pharmacology 2022 vol. 7(3)  |  123–124 
DOI: 10.14218/JERP.2022.00048

Letter to the Editor

Clinical Trials Approaching Antiviral Agents Use Against 
SARS-CoV-2: Reliable Studies or Drug’s Cemetery?

Paulo Roberto Bignardi*

School of Medicine, Pontifical Catholic University of Paraná, Londrina, Brazil

Received: May 24, 2022  |  Revised: August 06, 2022  |  Accepted: August 24, 2022  |  Published: September 07, 2022

The emergence of COVID-19 led to the development of various 
vaccines at an unprecedented rate. Due to massive vaccination, the 
pandemic has started to change, reducing the cases and deaths re-
lated to COVID-19. Despite the massive contribution of vaccines, 
drugs, such as antivirals, are still essential in the containment of 
severe cases and deaths from COVID-19. However, this same ra-
pidity in vaccine development was not observed in the antiviral 
agents’ discovery against SARS-CoV-2.

Studies showed that viral load from upper respiratory tract spec-
imen swabs in COVID-19 seems to decline during the first week of 
infection, extending the decline to the end of the second week, and 
may extend until the end of the third week.1,2 Nevertheless, suc-
cessfully cultivating SARS-CoV-2 occurs between the first and the 
fifth days of symptom onset and peaks on the third day.1 Although 
a study has found a cultivable virus in 9% of the patients with 
severe COVID-19 after the second week of symptoms onset, this 
is not the only factor that explains the mortality since the mortality 
rates are 54.64% among severe COVID-19 cases and 5% among 
mild to moderate COVID-19.3,4

Furthermore, antiviral drugs inhibit viral development, so treat-
ment must be started during the viral replication period. There-
fore, detection of viral load after a long period of symptom onset 
can mean viral debris instead of a virus competent for replication, 
making it impossible to assess the effectiveness of the antiviral 
drug.5

Since the emergence of COVID-19, three hundred and eleven 
(311) randomized clinical trials approaching antivirals used to treat 
patients with COVID-19 have been registered on ClinicalTrials.gov 
until December 23, 2021. Of these, seventy-five (24.1%) describe 
the maximum days of duration of onset symptoms in the patient 
recruitment criteria with a median of 7.0 days (min:2; max:15). 
Of the studies remaining, seventy-two (23.2%) reported patients’ 
eligibility criteria with confirmation of COVID-19 through a mo-
lecular test 2 to 14 days before randomization. However, the dura-
tion of symptoms is not clear. Finally, one hundred and six-four 
(52.7%) studies do not mention any time of the disease.

Some studies involving remdesivir use in patients with COV-
ID-19 showed decreased clinical recovery time, especially when 
started within ten days of the symptoms onset, and a lower risk 
of serious adverse events with a certain degree of uncertainty and 
divergent results. However, if these studies diverged on the safety 
and clinical recovery of patients with COVID-19 infection, they 
are unanimous in concluding that the remdesivir group has no dif-
ference from the control group in mortality and viral load. If we 
observe, these studies have a significant variation in the duration 
of symptoms of the recruited patients (the mean duration of symp-
toms varied from 7 to 14 days).6–8

Therefore, many clinical trials do not have well-established cri-
teria for patient inclusion. This suggests that many patients start-
ed treatment with the antiviral agents after the virus replication 
period. Antivirals administration from the second week onwards 
would be helpful only for some patients with severe illnesses.

Studies approaching respiratory infectious diseases have shown 
that antiviral treatment increases viral clearance and clinical re-
covery when started within the first four days of illness.9 In addi-
tion, a randomized clinical trial that recruited unvaccinated adults 
with COVID-19 for treatment with molnupiravir started five days 
after the onset of signs or symptoms found a lower risk of death 
in the treatment group compared to the placebo.10 Another study 
involving nonhospitalized adults with COVID-19 treated with 
nirmatrelvir plus ritonavir within three days after symptom onset 
showed decreased progression to severe disease and quickly re-
duced SARS-CoV-2 viral load.11

Thus, studies that assess the efficacy or effectiveness of antivi-
ral drugs against SARS-CoV-2 or other future respiratory infec-
tious diseases should establish defined criteria regarding the dura-
tion of patients’ symptoms. Randomized controlled trials to assess 
antiviral agents’ efficacy in COVID-19 patients should at least 
recruit an arm within five days of symptoms onset.

Acknowledgments

None.

Funding

This research received no specific grant from public, commercial, 
or not-for-profit funding agencies.

Abbreviations: COVID-19, coronavirus disease; SARS-CoV-2, severe acute respira-
tory syndrome coronavirus 2.
*Correspondence to: Paulo Roberto Bignardi, School of Medicine, Pontifical Catholic 
University of Paraná, Londrina 86072-360, Brazil. ORCID: https://orcid.org/0000-0002-
4730-0946. Tel: +55043 33726042, E-mail: pbignardi@gmail.com
How to cite this article: Bignardi PR. Clinical Trials Approaching Antiviral Agents 
Use Against SARS-CoV-2: Reliable Studies or Drug’s Cemetery? J Explor Res Phar-
macol 2022;7(3):123–124. doi: 10.14218/JERP.2022.00048.

http://creativecommons.org/licenses/by-nc/4.0/
https://doi.org/10.14218/JERP.2022.00048
https://crossmark.crossref.org/dialog/?doi=10.14218/JERP.2022.00048&domain=pdf&date_stamp=2022-08-31
https://orcid.org/0000-0002-4730-0946
https://orcid.org/0000-0002-4730-0946
https://orcid.org/0000-0002-4730-0946
mailto:pbignardi@gmail.com


DOI: 10.14218/JERP.2022.00048  |  Volume 7 Issue 3, September 2022124

Bignardi P.R.: Clinical trials of antivirals for COVID-19J Explor Res Pharmacol

Conflict of interest

The author declares that there are no competing interests.

Author contributions

PRB: conceptualization, literature search, study design, data col-
lection, manuscript preparation, and manuscript review.

References

[1]	 Wölfel R, Corman VM, Guggemos W, Seilmaier M, Zange S, Müller 
MA, et al. Virological Assessment of Hospitalized Patients with COV-
ID-2019. Nature 2020;581(7809):465–469. doi:10.1038/s41586-020-
2196-x, PMID:32235945.

[2]	 cdc.gov [Internet]. Ending Isolation and Precautions for People with COV-
ID-19: Interim Guidance. Atlanta: Centers for Disease Control and Pre-
vention (CDC). Available from: https://www.cdc.gov/coronavirus/2019-
ncov/hcp/duration-isolation.html. Accessed  Dec 27, 2021.

[3]	 Folgueira MD, Luczkowiak J, Lasala F, Pérez-Rivilla A, Delgado R. 
Prolonged SARS-CoV-2 Cell Culture Replication in Respiratory Sam-
ples from Patients with Severe COVID-19. Clin Microbiol Infect 
2021;27(6):886–891. doi:10.1016/j.cmi.2021.02.014, PMID:3363 
1334.

[4]	 Mahendra M, Nuchin A, Kumar R, Shreedhar S, Mahesh PA. Predic-
tors of Mortality in Patients with Severe COVID-19 Pneumonia - A Ret-

rospective Study. Adv Respir Med 2021;89(2):135–144. doi:10.5603/
ARM.a2021.0036, PMID:33966261.

[5]	 Rhee C, Kanjilal S, Baker M, Klompas M. Duration of Severe Acute 
Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) Infectivity: When 
Is It Safe to Discontinue Isolation? Clin Infect Dis 2021;72(8):1467–
1474. doi:10.1093/cid/ciaa1249, PMID:33029620.

[6]	 Beigel JH, Tomashek KM, Dodd LE, Mehta AK, Zingman BS, Kalil AC, 
et al. Remdesivir for the Treatment of Covid-19 - Final Report. N 
Engl J Med 2020;383(19):1813–1826. doi:10.1056/NEJMoa2007764, 
PMID:32445440.

[7]	 WHO Solidarity Trial Consortium, Pan H, Peto R, Henao-Restrepo 
AM, Preziosi MP, Sathiyamoorthy V, et al. Repurposed Antiviral Drugs 
for Covid-19 - Interim WHO Solidarity Trial Results. N Engl J Med 
2021;384(6):497–511. doi:10.1056/NEJMoa2023184, PMID:3326 
4556.

[8]	 De Matos Aquino B, De Oliveira CEC, Fernandes KBP, Bignardi PR. 
Effect Of Remdesivir Use On Patients’ Viral Load With Covid-19: A 
Meta-Analysis Of Randomised Clinical Trials. Eur J Pharm Med Res 
2022;9(5):50–60.

[9]	 Rewar S, Mirdha D, Rewar P. Treatment and Prevention of Pandemic 
H1N1 Influenza. Ann Glob Health 2015;81(5):645–653. doi:10.1016/j.
aogh.2015.08.014, PMID:27036721.

[10]	 Jayk Bernal A, Gomes da Silva MM, Musungaie DB, Kovalchuk E, 
Gonzalez A, Delos Reyes V, et al. Molnupiravir for Oral Treatment of 
Covid-19 in Nonhospitalized Patients. N Engl J Med 2022;386(6):509–
520. doi:10.1056/NEJMoa2116044, PMID:34914868.

[11]	 Hammond J, Leister-Tebbe H, Gardner A, Abreu P, Bao W, Wisemandle 
W, et al. Oral Nirmatrelvir for High-Risk, Nonhospitalized Adults with 
Covid-19. N Engl J Med 2022;386(15):1397–1408. doi:10.1056/NEJ-
Moa2118542, PMID:35172054.

https://doi.org/10.14218/JERP.2022.00048
https://doi.org/10.1038/s41586-020-2196-x
https://doi.org/10.1038/s41586-020-2196-x
http://www.ncbi.nlm.nih.gov/pubmed/32235945
https://www.cdc.gov/coronavirus/2019-ncov/hcp/duration-isolation.html
https://www.cdc.gov/coronavirus/2019-ncov/hcp/duration-isolation.html
https://doi.org/10.1016/j.cmi.2021.02.014
http://www.ncbi.nlm.nih.gov/pubmed/33631334
http://www.ncbi.nlm.nih.gov/pubmed/33631334
https://doi.org/10.5603/ARM.a2021.0036
https://doi.org/10.5603/ARM.a2021.0036
http://www.ncbi.nlm.nih.gov/pubmed/33966261
https://doi.org/10.1093/cid/ciaa1249
http://www.ncbi.nlm.nih.gov/pubmed/33029620
https://doi.org/10.1056/NEJMoa2007764
http://www.ncbi.nlm.nih.gov/pubmed/32445440
https://doi.org/10.1056/NEJMoa2023184
http://www.ncbi.nlm.nih.gov/pubmed/33264556
http://www.ncbi.nlm.nih.gov/pubmed/33264556
https://doi.org/10.1016/j.aogh.2015.08.014
https://doi.org/10.1016/j.aogh.2015.08.014
http://www.ncbi.nlm.nih.gov/pubmed/27036721
https://doi.org/10.1056/NEJMoa2116044
http://www.ncbi.nlm.nih.gov/pubmed/34914868
https://doi.org/10.1056/NEJMoa2118542
https://doi.org/10.1056/NEJMoa2118542
http://www.ncbi.nlm.nih.gov/pubmed/35172054

	﻿﻿﻿﻿Acknowledgments﻿

	﻿﻿﻿Funding﻿

	﻿﻿﻿Conflict of interest﻿

	﻿﻿﻿Author contributions﻿

	﻿﻿﻿References﻿


