At

Current Directions in Research and Treatment of COVID-19

Karol Wréblewski!-2*

!Department of Experimental and Clinical Pharmacology, University of Rzeszéw, Poland; *Laboratory for Innovative Research
in Pharmacology, University of Rzeszow, Kopisto 2a, 35-959 Rzeszow, Poland

Severe acute respiratory syndrome coronavirus (SARS-CoV-2) is
a novel coronavirus that emerged in Wuhan, China at the end of
2019.! SARS-CoV-2 has spread fast all over the world due to its
high transmissibility. SARS-CoV-2 can cause the disease known
as coronavirus disease 2019 (COVID-19). Typical symptoms of
COVID-19 include fever, fatigue, dry cough and dyspnea in severe
cases. The elderly and people with co-morbidities are the demo-
graphic groups that are at higher risks to develop severe symp-
toms, such as acute respiratory distress syndrome, multiple organ
dysfunction symdrome and others. However, many people with
SARS-CoV-2 infection, mainly children and young adults, can be
asymptomatic or mildly symptomatic.?

The COVID-19 pandemic is an international health problem.
According to the World Health Organization, there have been over
76 milion confirmed cases of COVID-19 worldwide, including
over 1.7 milion deaths as of Deccember 23, 2020.> Knowledge of
the virus and its infectivity, as well as the clinical characteristics of
the disease and treatment methods have made rapid progress over
the last year.? However, a huge knowledge gap remains regarding
the effects of this novel virus on the human body and the potential
effective treatment strategies available for COVID-19.

To date, there are no proven effective therapies against COV-
ID-19 or antivirals against SARS-CoV-2. One possible exception is
remdesivir, which has been approved for treatment of COVID-19
by the Food and Drug Administration of the USA. However, some
research findings give hope for the future. Currently, there are 459
therapeutic drugs in development for the treatment of COVID-19
and 372 in human clinical trials. Similarly, there are 187 vaccines in
development and 62 in human trials. In particular, the SARS-CoV2
spiked the incidence of protein-based RNA vaccines and those pro-
duced by Pifzer and Moderna have been approved as an effective
prevention in several countries.* Potential therapeutic strategies
against COVID-19 are shown in Figure 1.2 Remdesivir can sig-
nificantly promote the recovery of some hospitalized COVID-19
patients,’ however, the therapeutic efficacy is unsatisfactory.®

A recent clinical trial by Simonovich et al.” indicated that the
use of convalescent plasma therapy in addition to standard treat-
ment in patients with severe COVID-19 disease did not improve
clinical outcomes or reduce mortality. This result may stem from
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some obvious limitations, such as the inclusion of one very se-
vere COVID-19 patient. Therefore, additional trials should be per-
formed for other clinical groups, including patients with mild to
moderate COVID-19 to validate these results. Besides, such stud-
ies should evaluate the potential efficacy of passive immunother-
apy applied before entry to the trial, and as soon as possible after
diagnosis, mainly in patients with risk factors for severe disease.
The development of effective vaccines can be one of the most
important approaches to prevent the virus from spreading and to re-
duce the incidence of COVID-19. The current clinical trials are nec-
essary to validate the safety and effectiveness of different vaccines
in a large and diverse population.? Recent results indicate that two
mRNA vaccines conferred 95% and 94.1% protection against COV-
ID-19 in adults®!? and have been approved for human vaccination in
several countries. However, due to the limitations of restrictive vac-
cine transportation and limited production, as well as their high cost,
these vaccines may be insufficient to prevent the continued spread
of COVID-19 across the world. Hence, safer and cheaper vaccines
with convenient transportation methods are urgently needed.
During the past year, there have been significant advances in
the diagnosis of SARS-CoV2 infection and clinical COVID-19.
Various therapeutic agents have also been tested that can fight
against the COVID-19. Nevertheless, there is still a huge gap in
knowledge regarding the biology of SARS-CoV2 and the patho-
genesis of COVID-19, as well as the pharmacological mechanisms
underlying the effects of various therapeutic drugs. The effective-
ness of existing therapies for treating COVID-19 is very limited.
Accordingly, there is an urgent requirement for the development of
effective drugs and vaccines to eradicate the COVID-19 pandemic.
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