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AbstrAct: 

Background: The new coronavirus disease has accelerated the development of therapeutic 
guidelines for patients depending on their degree of severity. To date, many drugs have 
been studied. However, as time passed, only some of these therapeutic groups have been 
effective and have produced a reduction in patient mortality and morbidity. 

Methods: A search and identification of articles published in the following electronic data-
bases was carried out: PubMed, Clinical Key, Web of Science, and Scopus; for their analysis 
and selection in English and Spanish. The literature research emphasizes the search for 
current guidelines on the treatment of COVID-19, including all degrees of severity, seeking 
the effectiveness of the medication. 

Results: For each listed drug, its pharmacodynamics, pharmacokinetics, and general re-
commendations for use in adult patients with COVID-19, are described. Conclusions: Du-
ring the COVID-19 pandemic, numerous groups of drugs have been studied, however, only 
a select group have shown to have a role in the treatment of the disease. The literature and 
guidelines support the use of these treatments. 

Keywords: COVID-19, medications, variants, treatment, infection, mortality

resumen:

Antecedentes: La enfermedad por el nuevo coronavirus ha acelerado el desarrollo de pau-
tas terapéuticas para los pacientes en función de su estado de severidad. Hasta la fecha, se 
han estudiado múltiples fármacos, sin embargo, con el paso del tiempo, solo algunos de los 
grupos terapéuticos han demostrado ser efectivos y han evidenciado una reducción en la 
morbimortalidad de los pacientes. 

Métodos: Se realizó una búsqueda e identificación de artículos publicados en las siguientes 
bases de datos electrónicas: PubMed, Clinical Key, Web of Science y Scopus para su análi-
sis y selección en inglés y español. La investigación bibliográfica enfatiza la búsqueda de 
lineamientos actuales sobre el tratamiento de la COVID-19, incluyendo todos los grados de 
severidad, buscando la efectividad del medicamento.

Resultados: Para cada fármaco listado, se describe su farmacodinamia, farmacocinética y 
recomendaciones generales de uso en pacientes adultos con COVID-19. 

Conclusiones: Durante la pandemia de COVID-19 se han estudiado numerosos grupos far-
macológicos, sin embargo, solo un grupo selecto ha demostrado tener un papel en el trata-
miento de la enfermedad. La literatura y las guías respaldan el uso de estos manejos.

Palabras clave: COVID-19, medicamentos, variantes, tratamiento, infección, mortalidad.



768

Therapies  that  Have Shown Ef f icacy  
Against  COVID-19:  A  Narrat ive  Review

Luis  Gustavo Cel is  Regalado,  Constanza Ner i  Mora les , 
Fe l ipe  A le jandro  I le laty  Urbano,  José Cardona Or tegón, 
Jorge Cor tés  J iménez ,  Mar ía  Fernanda Maza Malave , 
Emma Balcázar  Muñoz,  José Sanabr ia  Vanegas , 
José Fernando Vera

Vol. 39 (2) 2023 - 765-791
Barranquilla (Col.) 

INTRODUCTION
Coronaviruses are a family of RNA viruses, which generally cause mild upper respiratory diseases. 

SARS-CoV-2 is the seventh member of the coronavirus family after MERS-CoV-1. It is part of the 

beta group, and it shares a genetic sequence with SARS-CoV-1 [1]. SARS-CoV-2 was identified in 

late 2019 in Wuhan, China, and it is responsible for the coronavirus 2019 disease (COVID-19), 

declared a pandemic by the World Health Organization on March 11, 2020, [2].

Most countries faced different epidemiological peaks and the emergence of new variants during 

the pandemic. This has had a negative impact on health systems worldwide [3]. The clinical cha-

racteristics of COVID-19, the variability of its spectrum between patients, and the emergence of 

new variants demonstrate the complexity of this disease, and the obstacles faced in the appro-

priate choice of pharmacological treatments [4]. 

Given the need to control the disease, scientists, worldwide, are racing against time to identi-

fy drugs with therapeutic efficacy against SARS-CoV-2 [5]. Among the therapies that have been 

proposed, drugs aimed at altering the genome and functioning of the virus are included. These 

drugs interrupt crucial steps of the viral replication cycle (adhesion, entry, endocytosis, viral re-

plication, and protein cleavage), and in this way, they reduce the viral load [1,5]. The aim of the-

se therapies is to also control the inflammatory response secondary to a dysregulated immune 

response [4]. Many different medications have been studied for the treatment of COVID-19. This 

article presents and summarizes the current evidence on the efficacy of available therapeutic op-

tions considered to have high evidence for systematic use.

MATERIALS AND METHODS
A narrative review was carried out. The literature search was performed in the following databa-

ses and sources of scientific information: PubMed, Clinical Key, Web of Science, Cochrane, Scielo, 

and Scopus. With the following keywords: COVID-19, drugs, variants, treatment, clinical guide-

lines, and mortality. The term “And” was used to associate the different drugs with mortality. 

The search period was limited to January 2021 to January 2022. The inclusion criteria were that 

most of the articles were 2 years old or less, written in English or Spanish, and prioritization was 

given to randomized clinical trials, systematic literature reviews, and clinical practice guidelines. 

Animal studies, duplicate articles, studies in children or pregnant women were excluded.
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Once the keywords and search strategy were applied, two independent investigators (Dr. Celis is a 

research biologist, specialist in Immunology, specialist in Bioethics, specialist in Foresight and Or-

ganizational Strategy, and he has a master’s in biology, with emphasis in Human Genetics. Dr. Sa-

nabria is a physician specializing in Clinical Pharmacology and Epidemiology, with a background in 

Clinical Pharmacokinetics, Precision Oncology, and good research practices) reviewed the title and 

abstract of the articles and classified them as accepted or rejected. In case of disagreement in the 

decision, a third researcher read the title and abstract and decided. The data that was extracted from 

the articles were: author’s names, year of publication, drugs administered and dosage, study popu-

lation, population profile, severity of disease, exposure or duration, outcomes of interest (mortality, 

hospitalization stay), and main findings. Once the articles were selected, the complete documents 

were downloaded to be read by the researchers. The drugs recommended by the international gui-

delines for the treatment of COVID-19 were recorded in an excel table, as was the evidence found for 

each of the drugs. Medications that were not recommended by the international guidelines were not 

included. Once the list of recommended drugs and the evidence for each of them was set, systematic 

reviews and randomized clinical trials were prioritized, from which efficacy and safety data were 

obtained. In addition, a review of the mechanisms of action and the safety profile for each of the 

included drugs were made. Priority was given to international guidelines over local guidelines, and 

to more recently published guidelines over previously published guidelines; the more recent inter-

national guidelines were found to contain more evidence for their recommendations. International 

guidelines based their periodic recommendations on a thorough update of the literature, including 

updated articles on therapies that demonstrated clinical impact in the management of the disease. 

They also included recommendations on therapies before national guidelines included them. 

Once all the information from the international guidelines, systematic reviews, and clinical stu-

dies were gathered, the different sections of the manuscript were written. To standardize the wri-

ting, the researchers decided to make a general review of the drug and its mechanism of action, 

expose the evidence of the drug in COVID-19, and finish with general aspects of the safety profile. 

Once the corresponding section for each drug was completed, a review of the wording, content, 

and referencing was carried out, so that the manuscript would be as clear and concise as possible. 

When the document was finished, it was evaluated through the original platform to determine 

the degree of similarity with other documents, then, a complete revision of the manuscript was 

performed by all the authors for their final approval. 
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RESULTS 
Twenty pharmacological groups/medications were reviewed for the treatment of patients with 

COVID-19 with different severities (Interleukin 6 inhibitors, Janus Kinase Inhibitors, Interferons, 

Interleukin 1 Inhibitors, Remdesivir, Molnupiravir, Nirmatrelvir plus Ritonavir, Glucocorticoids, 

Anticoagulants, Statins, Antiplatelets, Monoclonal Antibodies, Convalescent Plasma, Vitamin D, 

Colchicine, Metformin, Azithromycin, Ivermectin, Antimalarials, and Chlorine Dioxide). Of the-

se, only seven pharmacological groups/medications were identified to be the ones with the most 

evidence for systematic use. A summary of these drugs can be seen in Table 1. According to the 

scope of the review, the drugs mentioned in these sections of the article are of clinical relevance 

for different institutions; analysis of the evidence for other drugs not mentioned, or drugs that 

have not yet been authorized for marketing, is beyond the scope of this literature review.

Table 1. Summary of the important aspects of the drugs reviewed in this article  
[7-9, 16-24, 29, 30-34, 37-41, 47-49].

Pharmacologi-
cal group

Specific  
medications

Action  
mechanism

Clinical uses
COVID-19  
scenario 

Avoid using/
Adverse  

reactions

Interleukin 6 
inhibitors

-Anti-IL-6 
receptor 

monoclonal 
antibodies: To-
cilizumab and 

Sarilumab

-And anti-IL-6 
monoclonal 
antibodies: 
Siltuximab

Tocilizumab:

Recombinant 
monoclonal 

antibody: Binds 
to the receptor 
for IL-6, inhibi-
ting the biolo-
gical activity of 
this interleukin 
and decreasing 
the production 
of acute phase 

reactants

-Cytokine re-
lease syndrome 
(CRS): Rheuma-

toid arthritis 
(RA) with mo-

derate to severe 
activity

8 mg / kg IV single dose 
(maximum dose 800 

mg) + dexamethasone 6 
mg / day for 10 days:

-Patients in the general 
hospital ward with clini-
cal deterioration due to 
increased supplemental 
oxygen requirements + 
increased inflammatory 

markers (CRP> 75 mg / L)

-Patients admitted 
to ICU in the last 24 

hours + Requirement of 
mechanical ventilation 

(IMV), non-invasive 
ventilation or supple-
mental oxygen with 
high-flow system.

-AST >5 times 
the normal 

value (elevated 
risk of intestinal 

perforation)

-Serious uncon-
trolled concomi-

tant infection

-Neutropenia

-Drug hypersen-
sitivity 

Continúa...
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Pharmacologi-
cal group

Specific  
medications

Action  
mechanism

Clinical uses
COVID-19  
scenario 

Avoid using/
Adverse  

reactions

Janus Kinase 
Inhibitors

-Selective 
JAK1 and JAK2 

inhibitor:

Baricitinib.

-Family of 
tyrosine kinases: 

Activate diffe-
rent proteins of 
the STAT family, 
modulating the 
genes responsi-

ble for producing 
pro-inflam-

matory cytoki-
nes. 

-Controls the 
JAKs signaling 

pathway: Blocks 
phosphorylation 
of transcription 

enhancers.

-Moderate to 
severe

Rheumatoid 
arthritis: Inade-
quate response 
to one or more 
tumor necrosis 
factor blockers.

4 mg daily for 14 days or 
until discharge:

-Viable therapeutic 
option since they can 

prevent the activation of 
proteins related to the 
inflammatory cascade.

-Requirement for 
supplemental oxygen 

by high-flow system or 
NIMV

-Patients with oxygen 
requirement by low-
flow system with the 
presence of disease 

progression despite the 
administration of other 

medications.

-Nausea

-Upper respira-
tory tract infec-
tions -Herpes 
simplex infec-
tion (Greater 

incidence with 
the co-admi-
nistration of 

corticosteroids 
or antivirals.

Continúa...
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Pharmacologi-
cal group

Specific  
medications

Action  
mechanism

Clinical uses
COVID-19  
scenario 

Avoid using/
Adverse  

reactions

Glucocorticoids

Dexametha-
sone

Methylpredni-
solone

Hydrocorti-
sone

Prednisone

Genomic effects:

-Bind to specific 
glucocorticoid 

receptors (GRs): 
intracellular 

level (lipophilic 
nature).

- At the nucleus, 
they interact 

with DNA (bin-
ding to specific 
sequences or by 
protein-protein 

interactions)

Non-genomic 
effects:

Suppression in 
the synthesis 
and release of 
agents with an 
inflammatory 

effect: 

-attenuating 
the pro-inflam-

matory response

-optimizing the 
catecholamine 

response

-Maintaining 
blood pressure

-Raising blood 
glucose levels 

(increased gluco-
neogenesis)

Wide range of 
clinical applica-

tions:

-Asthma

-Autoimmune 
diseases, 

-Organ trans-
plants

Dexamethasone 6 mg 
/ day (First line treat-
ment), Methylpred-

nisolone 32 mg / day, 
Hydrocortisone 160 mg 
/ day and Prednisone 40 

mg / day:

-Attenuate the pro-in-
flammatory response of  

COVID-19

Short term 
effects:

-Transient 
hyperglycemia, 

-Higher inciden-
ce of secondary 

infections

-Exacerbating la-
tent infections

-Bradycardia. 

Long-term ad-
verse effects:

-Glaucoma

-Cataracts

-Fluid retention

-Hypertension, 
-Weight gain

-Osteoporosis

Continúa...
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Pharmacologi-
cal group

Specific  
medications

Action  
mechanism

Clinical uses
COVID-19  
scenario 

Avoid using/
Adverse  

reactions

Anticoagulants

Oral Anticoa-
gulants:

-Vitamin K 
antagonists

-Direct throm-
bin inhibitors

-Direct factor 
Xa inhibitors.

Parenteral An-
ticoagulants:

-Indirect factor 
Xa inhibitors

-Low molecular 
weight hepa-
rins (LMWH)

Oral Anticoagu-
lants:

-Prevents the 
formation of 

fibrin, and 
consequently 

the appearance 
of blood clots 
by preventing 
the genesis of 

thrombin.

Parenteral Anti-
coagulants:

-Inhibition of 
factor Xa

-Inhibition of 
prothrombin to 

thrombin.

-Inhibition of 
fibrinogen to 

fibrin.

Wide range of 
clinical applica-

tions:

-Venous throm-
bosis

-Pulmonary 
embolism

-Cardiac Arr-
hythmia (pre-
venting embo-

lism)

D-Dimer levels of 1 ug / 
ml (low risk):

Enoxaparin 40 mg / day 
(<40 kg) and 80 mg / 

day (> 40 kg). 

D-Dimer levels greater 
than 1 ug / ml (hi-

gh-risk): Enoxaparin 0.5 
mg / kg every 12 hours 

and continued treat-
ment for 30 days on an 

outpatient basis.

-Hemorrhage

Continúa...
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Pharmacologi-
cal group

Specific  
medications

Action  
mechanism

Clinical uses
COVID-19  
scenario 

Avoid using/
Adverse  

reactions

Remdesivir
-Antiviral 

Agent

-Remdesivir is 
an inhibitor of 

the SARS-CoV-2 
RNA-dependent 
RNA polymerase 

(RdRp), which 
is essential for 

viral replication. 
Remdesivir is an 

adenosine nu-
cleotide prodrug 
that is metaboli-
zed to the phar-

macologically 
active nucleoside 

triphosphate 
metabolite after 
being distribu-
ted into cells.

-Treatment of 
laboratory-con-

firmed  
COVID-19 in 

adult and pedia-
tric patients (28 
days of age and 
older weighing 
at least 3 kg) 

who require hos-
pitalization or 

no-hospitalized 
patients with 
mild to mode-
rate COVID-19 
at high risk for 
progression to 

severe  
COVID-19,  
including  

hospitalization 
or death.

-200 mg as a single 
dose on day 1, followed 
by 100 mg once daily. 

Duration is generally 5 
days or until hospital 

discharge, whichever is 
first, but may extend to 
up to 10 days in certain 

patients

-Renal impair-
ment: Use with 
caution in pa-

tients with eGFR 
<30 mL/minute 
and assess risk 
versus benefit 

based upon 
dosing infor-

mation in renal 
impairment.

Continúa...
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Pharmacologi-
cal group

Specific  
medications

Action  
mechanism

Clinical uses
COVID-19  
scenario 

Avoid using/
Adverse  

reactions

Nirmatrelvir 
plus Ritonavir  

-Antiviral 
Agent; Cyto-

chrome P-450 
Inhibitor

-Nirmatrelvir is 
a peptidomime-
tic inhibitor of 

the SARS-CoV-2 
main protease 

(Mpro; also 
known as 3C-like 
protease or nsp5 
protease); inhi-
bition of Mpro 

prevents proces-
sing of polypro-
tein precursors, 

resulting in 
inhibition of 

viral replication. 
Ritonavir is a 

pharmacokinetic 
enhancer with 

no activity 
against SARS-

CoV-2 Mpro. Ri-
tonavir inhibits 

CYP3A-mediated 
metabolism of 
nirmatrelvir, 
resulting in 

increased nirma-
trelvir plasma 

concentrations 
(FDA 2022).

-COVID-19, 
treatment, mild 

to moderate

-300 mg with ritonavir 
100 mg, administered 
together, twice daily 
for 5 days; initiate as 
soon as possible after 
COVID-19 diagnosis, 
and within 5 days of 

symptom onset.

-Hepatic effects: 
Hepatic transa-
minase eleva-
tions, clinical 
hepatitis, and 
jaundice have 

occurred in pa-
tients receiving 

ritonavir

-Hypersensiti-
vity reactions: 

Hypersensitivity 
reactions, in-

cluding angioe-
dema, dyspnea, 
pruritus, mild 

skin eruptions, 
and urticaria, 

have been repor-
ted.

-Renal impair-
ment: Systemic 

exposure of 
nirmatrelvir is 

increased in pa-
tients with renal 
impairment. Do-
sage adjustment 
recommended 

in patients with 
eGFR ≥30 to 

<60 mL/minu-
te; use is not 

recommended 
in patients with 
eGFR <30 mL/

minute

Continúa...
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Pharmacologi-
cal group

Specific  
medications

Action  
mechanism

Clinical uses
COVID-19  
scenario 

Avoid using/
Adverse  

reactions

Molnupiravir 
-Antiviral 

Agent

-Molnupiravir 
is metabolized 
to the cytidi-
ne nucleoside 
analog, NHC, 

which is further 
phosphorylated 

to the active 
ribonucleoside 
triphosphate 

(NHC-TP). NHC-
TP is incor-

porated into 
SARS-CoV-2 RNA 

by viral RNA 
polymerase, re-
sulting in errors 
in viral genome 
and subsequent-
ly inhibition of 

replication

-COVID-19, 
treatment, mild 

to moderate

-800 mg every 12 hours 
for 5 days; initiate as 
soon as possible after 
COVID-19 diagnosis, 
and within 5 days of 

symptom onset.

-Bone and 
cartilage effects: 

Bone and car-
tilage toxicity 
was observed 

in animals after 
repeat dosing; 

molnupiravir is 
not authorized 
for use in pa-

tients <18 years 
of age because it 
may affect bone 

and cartilage 
growth

-Hypersensitivi-
ty: Hypersensi-
tivity reactions, 
including ana-
phylaxis, have 
been reported. 

DISCUSSION

Inter leukin  6  inhib i tors : 

Interleukin 6 (IL-6) is a member of a large family of pleiotropic cytokines that interacts with 

the cellular receptor gp130 and plays a significant role in adaptive immunity [6]. There are two 

groups of IL-6 inhibitor drugs approved by the Food and Drug Administration (FDA); these are the 

anti-IL-6 receptor monoclonal antibodies (Tocilizumab and Sarilumab), and the anti-IL-6 mono-

clonal antibodies (Siltuximab).

Tocilizumab is a recombinant monoclonal antibody that binds to the receptor for IL-6, inhibiting the 

biological activity of this interleukin, and, thus, decreasing the production of acute phase reactants 
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[7]. It is FDA approved for the treatment of cytokine release syndrome (CRS), especially in patients 

with rheumatoid arthritis (RA) with moderate to severe activity [7]. In the context of COVID-19, 

therapeutic guidelines such as the National Health Institute (NIH) recommend the use of Tocilizu-

mab at a 8 mg / kg IV single dose (maximum dose, 800 mg) in combination with dexamethasone 6 

mg / day for 10 days in recently hospitalized patients who have been admitted to the intensive care 

unit (ICU) in the last 24 hours and who require invasive mechanical ventilation (IMV), non-invasive 

ventilation, and / or supplemental oxygen with high-flow system. Another indication is in patients 

in the general hospital ward who show clinical deterioration due to increased supplemental oxygen 

requirements and increased inflammatory markers (CRP> 75 mg / L) [8].

One of the largest clinical trials that supports the use of Tocilizumab in COVID-19 patients is that 

of the RECOVERY group. The results of the study showed that the addition of one or two doses of 

tocilizumab to the usual therapy (LT) reduced the mortality rate by 28 days, compared with exclusive 

LT [9]. It was also observed that, in the Tocilizumab group, the probability of hospital discharge was 

higher among patients who did not receive IMV at the baseline, and that the addition of Tocilizumab 

was associated with a reduction in the risk of progression to this secondary outcome [9]. 

Sarilumab is another monoclonal antibody against the IL-6 receptor approved by the FDA in 

a subcutaneous (SC) presentation for the treatment of patients with RA [10]. The clinical data 

about the use of this drug in COVID-19 is less, compared to Tocilizumab. This data comes from 

some randomized observational studies, including the RECAM-CAP trial, where a reduction in 

mortality and length of stay in the ICU was observed among patients with severe acute respi-

ratory syndrome by coronaviruses [11]. However, in this case, this conclusion is limited by the 

small number of participants who received the drug. The most recent publication regarding the 

use of these drugs is a prospective meta-analysis, published in July 2021, that includes 27 studies 

and 10,930 patients diagnosed with COVID-19, in which a significant reduction in mortality was 

observed after 28 days among patients treated with IL-6 receptor antagonists (Tocilizumab and 

Sarilumab), compared with standard treatment or placebo [12].

The safety profile of Tocilizumab and Sarilumab in patients with COVID-19 is controversial. Ca-

ses of intestinal perforation and infection have been reported [13,14]. However, the co-adminis-

tration of corticosteroids and associated comorbidities in patients should be considered as an 

important limitation of these reports. Based on these considerations, some recommendations 
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have emerged to avoid the administration of Tocilizumab and Sarilumab in certain patients with 

COVID-19, such as those with: AST >5 times the normal value, elevated risk of intestinal perfo-

ration, serious uncontrolled infection other than SARS CoV-2 infection, neutropenia, and drug 

hypersensitivity [8].

Janus Kinase Inhib i tors

Janus kinases (JAK) are a family of tyrosine kinases that activate different proteins of the STAT fa-

mily that modulate the genes responsible for producing pro-inflammatory cytokines [15]. In the 

context of COVID-19, Janus kinase inhibitors are proposed as a viable therapeutic option, since 

they can prevent the activation of proteins related to the inflammatory cascade [16]. 

Baricitinib is a selective JAK1 and JAK2 inhibitor that is FDA approved for the treatment of RA 

with moderate to severe activity [17]. Also, a potential antiviral effect has been suggested by in-

terfering with endocytic pathways for the entry of certain viruses into susceptible cells [18]. The 

most frequent adverse reactions are nausea, upper respiratory tract infections, and herpes sim-

plex infection, which have a greater presentation with the co-administration of corticosteroids 

or antivirals. In the context of COVID-19, multiple trials have been developed that support the 

use of Baricitinib for the treatment of these patients. One of the most representative studies is a 

randomized, controlled, double-blind clinical trial (ACTT-2 protocol) that included 1033 hospita-

lized patients with a diagnosis of moderate to severe COVID-19, in which the use of Baricitinib (4 

mg daily enterally for 14 days or until discharge) plus remdesivir vs remdesivir plus placebo were 

compared. In the general analysis, the median recovery time was found to be shorter in the inter-

vention group (7 days), as compared to the control group (8 days). In addition, in the subgroup 

analysis, according to the severity of the disease, a shorter recovery time was observed among 

patients who required supplemental oxygen by high-flow system or NIMV (10 vs 18 days in the 

Baricitinib and placebo group, respectively). In patients requiring ECMO or IMV, it was not possi-

ble to calculate the recovery time, and a clear benefit was not identified. On day 28, the mortality 

rate was lower in the intervention group, however, it was not statistically significant [19]. 

Additionally, within the reviewed evidence, a phase 3 clinical trial that included 1,525 patients 

hospitalized with COVID-19 without the requirement of IMV, and who received regular therapy 

with immunosuppressants or convalescent plasma, found that there was no statistically signifi-
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cant reduction in disease progression in the Baricitinib group vs. the control. However, a signifi-

cant reduction in the 28-day mortality rate was observed in all intervention subgroups, especially 

among patients requiring high-flow oxygen and NIMV [17]. Currently, the official results of a mul-

ticenter, phase 3, double-blind, randomized study that seeks to evaluate the efficacy and safety 

of Ruxolitinib 5 mg orally every 12 hours in patients with a diagnosis of COVID-19 compared with 

placebo, both administered in conjunction with routine therapy, are pending [20].

The use of Baricitinib is proposed as a therapeutic option in patients with a diagnosis of COVID-19 

with a requirement for supplemental oxygen by high-flow system or NIMV, and for patients with 

oxygen requirement by low-flow system with the presence of disease progression, despite the 

administration of other medications (doses of 4 mg IV every day for 14 days or up to hospital 

discharge) [14]. One recommendation suggested by the IDSA guidelines panel is the adminis-

tration of Baricitinib plus Remdesivir rather than Remdesivir alone among patients with severe 

COVID-19 who have contraindications for the use of corticosteroids [14].

Glucocor t icoids

Glucocorticoids are a group of drugs that have an important anti-inflammatory and immunosu-

ppressive effect. Among these effects, its use is important for various pathologies such as asthma, 

autoimmune diseases, and organ transplants [21]. The mechanism of action of these drugs can be 

divided into two levels of action: genomic and non-genomic [21]. Glucocorticoids are drugs that 

travel and bind to specific glucocorticoid receptors (GRs) at the intracellular level thanks to their 

lipophilic nature. Subsequently, they travel to the nucleus, and there, they generate an interaction 

with DNA where the transcriptional activity of the genes is either by binding to specific sequences 

or by protein-protein interactions, for it is considered that most of the effects are genomic [22]. 

Genomic effects are those that are associated with generating an anti-inflammatory and immu-

nosuppressive effect. However, glucocorticoids also exert an important effect at the non-genomic 

level, which is possibly related to the stress response. The non-genomic effects are characterized 

by being of short latency, with rapid action compared to the genomic ones, generating a suppres-

sion in the synthesis and release of agents with an inflammatory effect, thus attenuating the 

pro-inflammatory response, optimizing the catecholamine response, and, therefore, maintaining 

blood pressure and raising blood glucose levels, due to increased gluconeogenesis [23].
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The important inflammatory role triggered by the SARS-CoV-2 virus has been widely described 

since the start of the COVID-19 pandemic. Thanks to the anti-inflammatory effect generated by 

glucocorticoids, it has been seen as a promising drug to fight this infection. During the process of 

viral infection by SARS CoV-2 at the pulmonary level, after the release of virions and an increase 

in viral load, the innate response begins where there is a high number of inflammatory cytokines 

and chemokines [23]. This inflammatory response not only expands in the respiratory tract and 

lung, but also travels systemically with increased plasma concentrations of cytokines, and, for 

this reason, glucocorticoids are considered to attenuate the pro-inflammatory response of CO-

VID-19, especially in those who are under study with severity criteria [23]. Glucocorticoids also 

decrease alveolar/lung damage triggered by the cytokine storm [24]. 

Currently, for the treatment of COVID-19, dexamethasone 6 mg / day, methylprednisolone 32 

mg / day, hydrocortisone 160 mg / day, and prednisone 40 mg / day, are the most used, adminis-

tered orally or intravenously, being dexamethasone the first-line glucocorticoid [8]. The use of 

glucocorticoids such as low-dose dexamethasone and methylprednisolone have been shown to 

be helpful in reducing mortality from COVID-19 due to their anti-inflammatory effect at the pul-

monary and systemic levels [8,25–27]. In the clinical trial of the RECOVERY group, it was shown 

that patients hospitalized for COVID-19 with supplemental oxygen, or who were on mechanical 

ventilation since admission, and received dexamethasone for 10 days, had a reduced mortality 28 

days after, compared to those who had not received it [28]. Systemic glucocorticoids in combina-

tion with Tocilizumab or Baricitinib have a greater beneficial effect in hospitalized patients [8].

Regarding the adverse effects of glucocorticoids, it depends on the moment of administration of 

the drug. In the short term, the most important adverse effects are transient hyperglycemia, a 

higher incidence of secondary infections, or exacerbating latent infections and bradycardia. On 

the other hand, long-term adverse effects are glaucoma, cataracts, fluid retention, hypertension, 

psychological effects, weight gain, or increased risk of infections and osteoporosis [29]. 

Remdesiv i r 

The mechanism of action of antiviral drugs is to block the viral replication cycle in any of its 

stages (adhesion, penetration, coating, transcription, translation, and virion release) [30, 31]. 

Remdesivir is one of the most studied antivirals to date, in patients hospitalized for COVID-19 
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infection. It is also approved by the FDA for the treatment of adult and pediatric patients (≥ 12 

years and ≥ 40 years) [8]. It is a nucleoside analog prodrug that inhibits RNA polymerase, a me-

chanism of action that provides it with a broad antiviral spectrum against RNA viruses, such as 

coronaviruses (MERS-CoV and SARS-CoV-2), respiratory syncytial virus, Ebola virus, and others 

[32]. In previous studies, Remdesivir has been effective against the MERS-CoV virus, reducing its 

viral load. This opened the doors to different clinical studies that have been demonstrating its 

effectiveness in patients with severe COVID-19 infections.

In a meta-analysis carried out in 2021 that included 13,544 patients, the efficacy and safety of 

Remdesivir in hospitalized patients with COVID-19 was evaluated. It was shown that the use of 

this antiviral provides a more favorable clinical outcome and a shorter hospital stay, although in 

terms of mortality there was no statistically significant difference. On the other hand, this me-

ta-analysis also included three studies that compared the most effective treatment period. One 

group of patients received 5 days of antiviral therapy; and the others, 10 days. The results showed 

that the 5-day treatment group had better outcomes and fewer adverse effects. Some studies have 

reported different adverse effects of this drug, ranging from mild, such as nausea and vomiting, 

to severe effects such as elevated transaminases, acute kidney disease, anemia, hyperglycemia, 

and worsening cardiopulmonary status [33].

The Infectious Diseases Society of America (IDSA) widely recommends the use of Remdesivir in pa-

tients with severe diseases [14]. Additionally, the most recent recommendation is given by the Na-

tional Institutes of Health (NIH) guideline, which recommends the use of Remdesivir in moderate to 

severe cases of COVID-19 infection, at a dose of 200 mg, intravenously, followed by 100 mg intrave-

nously once a day, for 4 days or until hospital discharge. They even recommend using this antiviral in 

combination with corticosteroids, even though the efficacy of this therapy has not been rigorously 

studied [8]. Note that the evidence for Remdesivir is limited, and its use remains in a select group of 

patients with severe diseases, as the benefits do not significantly impact mortality.

Nirmatre lv i r  p lus  Ri tonavi r 

On December 2021, the U.S Food and Drug Administration issued authorization for the use of Paxlo-

vid, a combination of the antiretrovirals Nirmatrelvir (SARS-CoV-2 protease inhibitor) and Ritonavir 

(HIV-1 protease inhibitor and CYP3A4 inhibitor), for the treatment of adult and pediatric patients 
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(over 12 years of age or weighing over 40 kg) not hospitalized with diagnosis of mild to moderate 

COVID-19, at high risk of progression to a severe form of the disease [8, 34] . The current recommen-

dation, published in the latest update of the NIH guideline for the treatment of COVID-19, suggests 

the administration (ideally within the first 5 days of the onset of symptoms) of Nirmatrelvir 300 mg 

plus Ritonavir 100 mg, orally, twice a day for 5 days for the aforementioned group of patients [8].

The evidence supporting the use of this drug comes from the analysis of the EPIC-HR study, a phase 

2, randomized, double-blind, controlled trial that included non-hospitalized patients with diagnosis 

of SARS-CoV2 infection. This study showed a reduction in the risk of hospitalization or death by 88% 

among patients who received Ritonavir + Nirmatrelvir, compared to placebo [35]. Ritonavir + Nir-

matrelvir is a safe drug; however, the combination of these antivirals has complex pharmacological 

interactions, which is why it is recommended to review these interactions that may occur with the 

patient’s concomitant medications, in detail [8, 34]. Similarly, prior to administration, it is impor-

tant to carefully monitor renal and hepatic function, since, in patients with GFR between 30 and 60 

mL/min, the dose of Nirmatrelvir and ritonavir should be adjusted to 150 mg and 100 mg every 12 

hours, respectively, and their use is not recommended in patients with GFR < 30 ml/min or com-

promised liver function [8]. The most frequent adverse reactions of this combination are diarrhea, 

dysgeusia, hypertension, and myalgias [34]. Nirmatrelvir plus ritonavir is expected to be effective 

against the Omicron variant; however, current evidence is limited [36]. 

Molnupiravi r

Molnupiravir is an orally administered antiviral which is highly active against SARS-CoV-2 and 

other RNA viruses [37]. It is a small-molecule ribonucleoside prodrug of N-hydroxycytidine 

(NHC), a competitive substrate for the viral RNA polymerase which acts by a mechanism known 

as ‘lethal mutagenesis.’ After oral administration of molnupiravir, NHC is incorporated into viral 

RNA by the viral RNA polymerase, and, subsequently, it misdirects this enzyme to incorporate 

either guanine or adenine during viral replication. This leads to an accumulation of mutations 

within the viral genome that eventually inhibits replication [37–40].

The FDA authorized Molnupiravir for treatment in adult patients that are in stages of mild to 

moderate COVID-19, who have an elevated risk for progression to severe COVID-19, and for whom 

alternative authorized COVID-19 treatment options are not available. The recommended dose is 

800 mg, orally, every 12 hours for 5 days. It is recommended to initiate treatment as soon as pos-
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sible, within no more than 5 days of symptom onset. Even though, generally, it is well tolerated, 

with the most common adverse effects being diarrhea, nausea, and dizziness. It is contraindica-

ted in pediatric patients due to potential effects on bone and cartilage growth [41].

The recommendation is supported by the MOVe-Out trial, a randomized, double-blind, place-

bo-controlled clinical trial who studied initial treatment with Molnupiravir in patients who have 

a high risk to develop severe COVID-19 and/or hospitalization of adults with COVID-19. The risk 

of hospitalization for any cause or death through day 29 was lower with the Molnupiravir group 

that in the placebo group [42].

Even though the different treatments available have not been directly compared in clinical trials, 

Molnupiravir should only be administered when Ritonavir-boosted Nirmatrelvir, Sotrovimab, 

and Remdesivir cannot be given, based on the efficacy reported for each treatment [41]. Com-

pared to placebo, a reduction of 88% in mortality and risk of hospitalization stay was seen with 

Ritonavir-boosted Nirmatrelvir in non-hospitalized adults [34]. Sotrovimab’s relative reduction 

is 85%, Remdesivir’s 87%, compared to the efficacy reported by the MOVe-Out trial for Molnupi-

ravir of a 30% relative reduction [43, 44]. 

Accessible and patient-friendly agents are crucially needed to treat and prevent progression to 

COVID-19 severe illness in non-hospitalized patients. In this scenario, Molnupiravir stands out as 

an alternative to consider in the SARS-CoV2 drug arsenal. It is an oral agent that can be adminis-

tered by the patient at home, shortly after diagnosis, unlike for example monoclonal antibodies 

that require administration by infusion or injection in a medical setting. Also, as other treat-

ments available appear to have reduced efficacy against some of the new variants of SARS-CoV-2, 

the mechanism of action of Molnupiravir is independent of mutations in the spike protein, main-

taining its efficacy [45,46]. 

Ant icoagulants

When talking about anticoagulants, we refer to an extensive group of drugs whose pharmacod-

ynamic and pharmacokinetic properties greatly vary. However, it can be said that their common 

objective is to prevent the formation of fibrin, and, consequently, the appearance of blood clots by 

preventing the genesis of thrombin [47]. Oral anticoagulants can be classified into three groups 

according to their mechanism of action. These drugs are known as vitamin K antagonists, direct 
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thrombin inhibitors, and direct factor Xa inhibitors. Regarding those for parenteral use, we have 

indirect factor Xa inhibitors and low molecular weight heparins (LMWH), whose mechanism of 

action allows for the potentiation of antithrombin III, inhibiting factor Xa, and, therefore, inhi-

biting the passage of prothrombin to thrombin. This finally leads to the inhibition of the passage 

of fibrinogen to fibrin [48].

In the COVID-19 infection, lung tissue has been described as a target organ, generating severe di-

sorders such as pneumonia and acute respiratory distress syndrome. However, when talking about 

mortality, it must be clarified that the main cause, in the context of this pathology, is the presence 

of multisystemic failure and shock, derived from a cascade of events, whose main triggers are the 

cytokine storm, and the presence of coagulation disorders rarely seen in viral infections, as severe 

as disseminated intravascular coagulation and thrombotic microangiopathy. Therefore, studies with 

anticoagulants, especially LMWH, have reached a greater boom during the pandemic [49].

Enoxaparin is among the most used LMWH in the context of COVID-19. A drug, preferably admi-

nistered from the initial stages of the infection, as a preventive mechanism against the appearan-

ce of thrombi and possible fatal outcomes derived from them. This adjuvant treatment is especia-

lly recommended in patients with increased levels of D-dimer [49]. 

A meta-analysis from 2021 classified 561 positive patients for COVID-19 in two groups according 

to the levels of D-Dimer presented during the hospital stay. Levels of 1 ug / ml were classified 

as low risk, treated with Enoxaparin at doses of 40 mg / day (<40 kg) and 80 mg / day (> 40 kg). 

On the other hand, D-Dimer levels greater than 1 ug / ml corresponded to the high-risk group, 

treated with doses of 0.5 mg / kg every 12 hours, and continued treatment for 30 days on an ou-

tpatient basis [50]. This study proved that patients who received some type of LMWH treatment 

presented a considerable decrease in D-Dimer levels at the time of hospital discharge, however, 

the presence of thrombocytosis and an increase in inflammatory markers, given by CRP, were do-

cumented. Finally, it was shown that patients who received treatment with LMWH had a shorter 

hospital stay and a lower rate of being transferred to the ICU [50].

In general, the evidence favors pharmacologic prophylaxis of venous thromboembolism for all hos-

pitalized patients with COVID-19, consistent with recommendations from several expert societies.

An algorithm with the main aspects of each treatment according to the grade of severity and cu-

rrent evidence for patients with SARS-CoV-2 infection can be found in Figure 1. 
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Figure 1. Management protocol in patients with COVID 19 according to severity. NIMV, 
non-invasive mechanical ventilation: IMV Invasive Mechanical Ventilation; GFR: glomeru-
lar filtration rate; ECMO, extracorporeal membrane oxygenation; mg. Milligrams; IV, intra-

venous; SC, subcutaneous VO: taken orally. Algorithm created by the authors.
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CONCLUSIONS
The literature review reveals that very few drugs have been shown to be useful in clinical practice 

and are supported by evidence and different international guidelines. With the use of vaccines, the 

passage of time, and new publications, the treatment of COVID-19 is becoming increasingly standar-

dized in certain areas, which improves the clinical outcomes of patients that are still affected.

Limitations

The results reported in this study should be considered in the light of some limitations. This 

narrative review is a qualitative recollection of data, based on existing interventional and ob-

servational studies; increasing the possibility of biases that may have influenced our research. 

In addition, some studies with negative results on the efficacy of the treatments have not been 

published, which would detract from verifiable scientific evidence.
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