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ABSTRACT

The precocity and efficacy of the vaccines developed so
far against COVID-19 has been the most significant and saving
advance against the pandemic. The development of vaccines
has not prevented, during the whole period of the pandemic,
the constant search for therapeutic medicines, both among ex-
isting drugs with different indications and in the development
of new drugs. The Scientific Committee of the COVID-19 of the
lllustrious College of Physicians of Madrid wanted to offer an
early, simplified and critical approach to these new drugs, to
new developments in immunotherapy and to what has been
learned from the immune response modulators already known
and which have proven effective against the virus, in order to
help understand the current situation.
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Tratamiento farmacologico del COVID-19: un
documento de opinion

RESUMEN

La precocidad y la eficacia de las vacunas desarrolladas
hasta ahora frente al COVID-19, ha sido el avance mas signi-
ficativo y salvador frente a la pandemia. El desarrollo vacunal
no ha impedido, durante todo el periodo de la pandemia, la
busqueda constante de remedios terapéuticos, tanto entre los
medicamentos ya existentes y con indicaciones diversas, co-
mo en el desarrollo de nuevos farmacos. Sobre estos nuevos
farmacos, sobre las novedades en la inmunoterapia y sobre
lo aprendido de los moduladores de la respuesta inmune ya
conocidos y que se han mostrado eficaces frente al virus, el
Comité Cientifico del COVID-19 del llustre Colegio de Médicos
de Madrid ha querido ofrecer una aproximacion precoz, sim-
plificada y critica que pueda ayudar a comprender la situacion
actual.

Palabras clave: COVID-19, SARS-CoV2, tratamiento, Remdesivir, Favi-
piravir, Molnupiravir, PF-07321332, Paxlovid, plasma de convalecien-
tes, Sotrovimab, Banlanivimab, Etesevimab, Casirivimab, Imdevinab ,
AZD7442, Ciganilmab , Tixagevimab, Evusheld, BRII-196, BRII-198,
Dexametasona, Corticosteroides, Tocilizumab, Sarilumab, Anakinra,
Canakinumab, Baricitinib, Tofacitinib, Ruxolitinib, Adalimumab, Cer-
tolizumab, Infliximab, Etanercept, Golimumab, Itolizumab, Ravulizu-
mab, Lemilumab, Ivermectina, Colchicina, Vitamina D, metformina,
Fluvoxamina, Azitromicina, Hidroxicloroquina, Lopinavir/Ritonavir.
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INTRODUCTION

With the achievement of useful vaccines against COV-
ID-19, whose efficacy is extraordinarily high but not absolute,
and in view of the possibility that new variants of the virus
may limit its efficacy, it is pertinent to turn our attention from
the preventive to the therapeutic sphere. In addition, there is
still a large number of unvaccinated persons. In the case of
children aged 5 to 11 years, the European Medicines Agency
(EMA) has approved the Comirnaty vaccine on 25 November
2021 [1].

The treatments against the disease are beginning to bear
objective and significant fruit both in the field of direct antivi-
ral therapy and in that of anti-inflammatory and immunother-
apeutic treatment. A good example of this is the repositioning
of monoclonal antibodies or the presentation of new effective
antiviral agents that can be administered orally.

The Scientific Committee of COVID-19, of the Illustrious
College of Physicians of Madrid (ICOMEM) has received and has
been asked several questions about the present reality of the
pharmacological treatment of COVID-19, to which the group
has tried to give answers, after deliberation and consensus.

This document is not intended to be an exhaustive review
of the state of the art of pharmacological treatment of the
disease caused by SARS-CoV-2, but rather to offer a current,
summarized and easily understandable perspective that in-
cludes the situation in Spain.

In the following pages we have compiled the scientific ev-
idence that we have been able to collect, also providing the
opinion of the ICOMEM working group.

1. SOME CLINICALLY EFFECTIVE ANTIVIRALS
AGAINST COVID-19

In a disease of viral etiology, with some very aggressive
and rapidly evolving forms, it is logical that drug treatments
with antiviral activity began to be used early and, to a certain
extent, indiscriminately, from the onset of the pandemic. We
will confine ourselves here to listing those that have shown
some efficacy in clinical trials or that seem very promising in
this respect.

Remdesivir is a prodrug in monophosphate form that is
metabolized to active adenosine triphosphate. It inhibits the
replication of several families of RNA viruses, including coro-
naviruses. This drug had been studied against Ebola and Mar-
burg viruses and clinical trials in SARS-CoV-2 infection started
early [2-9]. Preclinical data showed that early treatment could
decrease viral load, reduce lung damage and improve survival.

To date, although the drug has been approved for severe
patients by the FDA and EMA, the results cannot be consid-
ered uniformly conclusive as some clinical trials have shown
discordant results [5-11]. The first randomized, placebo-con-
trolled, phase Ill clinical trial with remdesivir was published
in 2020. It included 237 patients, with severe disease and O,

desaturation, who received treatment for 10 days. In this first
trial, no clinical benefits were obtained, but a trend towards
improvement was observed when treatment was started ear-
ly. [12]. Negative results were also found within the Solidarity
study in which 405 hospitals in 30 countries participated. A
total of 11,330 patients were included in different groups, of
whom 2,750 were assigned to remdesivir. No improvement in
clinical outcome or mortality was observed in this study [13].
In the multi-center DisCoVeRy study, which included more
than 800 patients [14] no clear benefit was demonstrated
either. However, in the ACTT-1 study, with more than 1,200
randomized patients, a more rapid clinical improvement was
demonstrated in patients receiving remdesivir versus placebo
and even a reduction in all-cause mortality. This trial led to
FDA approval of the drug [15].

In a meta-analysis that included 5 randomized, place-
bo-controlled clinical trials with a total of 13,594 patients,
those treated with remdesivir showed a more rapid clinical
improvement and a reduction in the number of days of hospi-
talization. The differences in mortality were not significant, al-
though there was a trend in that direction in the 5-day treat-
ment studies [5].

In an observational study carried out in Spain at the Hos-
pital Clinico de Barcelona, the use of remdesivir improved sur-
vival, with greater efficacy in patients who received treatment
earlier, with a total reduction in the risk of death of 62% [16].
Other studies showed similar results, such that treated patients
had less need for mechanical ventilation and lower mortality
[17,18].

Remdesivir is therefore included as an effective drug in
guidelines such as that of the Spanish Society of Infectious
Diseases (SEIMC), indicated for patients in severe but not crit-
ical condition, with less than ten days of evolution. Similarly,
the IDSA recommends remdesivir in hospitalized patients but
not in critically ill patients [19,20].

Recent studies have shown a decrease in the combined
endpoint of COVID-related hospitalization and all-cause death
of 87% in outpatients at high risk of progression treated for 3
days with remdesivir [21].

Favipiravir is a nucleoside, prodrug, antiviral, broad-spec-
trum, RNA-dependent, RNA polymerase-dependent antiviral
drug that has already been used in the treatment of influenza
and studied against SARS-CoV-2, preferably in Japan and oth-
er Asian countries [22].

It has been compared, in small studies, with drugs whose
ineffectiveness has been proven a posteriori, without showing
significant differences. Such is the case with hydroxychloro-
quine [23], lopinovirfritonavir [24] , inhaled B interferon [25]
and with baloxavir [26] .

Finally, in a randomized, open-label, phase 3 study in
cases of mild or moderate COVID, again with few cases (150
patients), a comparison was made with standard treatment,
without the study allowing, in our opinion, any clear conclu-
sion to be drawn [27].
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For all these reasons, in our opinion, this drug does not yet
have a study that establishes a clear efficacy and must still be
considered among the experimental drugs [28, 29].

Molnupiravir, an orally administered drug, has recently
been approved at least in the United Kingdom and the United
States for use in patients with mild to moderate COVID-19. It is
a prodrug with activity against RNA viruses. Preclinical animal
studies have shown efficacy, with a broader spectrum than
even remdesivir, and Phase | human clinical trials have shown
good levels of safety [30]. A phase Il clinical trial has proven
its efficacy in terms of viral clearance at 7 days [31], including
pharyngeal clearance of viruses.

Preliminary data from Phase Ill studies have revealed a
significant reduction in the rate of disease progression, hos-
pitalizations, need for ICU and death in the group of patients
starting with mild or moderate disease. In contrast, no signifi-
cant results are obtained in patients with advanced and severe
disease [32].

Readers interested in more information on this new drug
can find it in the following references [33-39].

PF-07321332 (Paxlovid®, Pfizer), is a ritonavir-boosted
protease inhibitor that would reduce the risk of hospitalization
or death in 90% of subjects with mild to moderate disease.

PF -07321332 targets the major protease (Mpro) of SARS-
COV-2 that processes the two polyproteins through at least
11 cleavage sites. The amino acid sequence and three-dimen-
sional structure of Mpro are highly conserved across the Coro-
navirinae subfamily, providing a strong basis for the design
of therapeutics to target potentially immune-evasive SARS-
CoV-2 variants [40,41].

Pfizer has just announced at a press conference that its
product Paxlovid” (PF-07321332 + ritonavir) reduces the risk of
hospitalization or death by 89%, compared to placebo, in adults
not hospitalized but at high risk of poor outcome at the con-
clusion of its EPIC study (Phase 2/3). The data will be submitted
to the U.S. FDA for emergency use authorization (EUA) as soon
as possible [42]. In patients treated within 3 days of symptom
onset (primary endpoint); 0.8% of patients receiving Paxlovid”
required hospitalization in the first 28 days (3/389 hospitalized,
no deaths), compared to 7.0% of patients receiving placebo
(27/385 hospitalized with 7 subsequent deaths). The primary
analysis of the interim dataset evaluated 1,219 adults enrolled
through September 29, 2021. At the time the decision was made
to discontinue patient recruitment, enrollment was at 70% of
the planned 3,000 patients. Treatment-emergent adverse events
were comparable between Paxlovid® (19%) and placebo (21%),
most of which were mild in intensity.

2. CONVALESCENT PLASMA AND IV
IMMUNOGLOBULINS

Immunoglobulins and convalescent plasma (CP) is ob-
tained from persons who have recovered from COVID-19.

Since the primary host immune response appears 10 to 14
days after infection, plasma should be collected from donors
no earlier than the second or third week after SARS-CoV-2 in-
fection [43].

Plasma would provide passive immunity based on anti-
bodies and therefore could reduce both the severity and du-
ration of the disease, so it could be indicated in hospitalized
patients and with special interest in immunosuppressed pa-
tients with deficient antibody production. As a human blood
product it can cause the same reactions as transfusions (aller-
gic and anaphylactic reactions, hemolysis, fluid overload, etc.),
but studies consistently show that plasma transfusion is safe
with effects similar to those of ordinary transfusions [44-51].

However, despite the justification for its use, the experi-
ence in other viral epidemics and its safety, there are still no
clear results in terms of efficacy. It began to be used in mod-
erate-severe COVID-19 with publication of observational stud-
ies and clinical trials [46-48], with systematic review and me-
ta-analysis [45,46], which have provided inconclusive results.
Furthermore, these trials were heterogeneous with respect to
the characteristics of the convalescent plasma used (e.g. in
terms of antibody content and stratification of recipient pa-
tients according to their serological status).

Given these findings, the FDA argued that a "totality of
evidence" suggested that the benefits of convalescent plasma
would outweigh its risks and, given the lack of effective treat-
ments, granted an Emergency Use Authorization (EUA) and
provided guidance on the manufacture and use of convales-
cent plasma in hospitalized patients with signs of progressive
infection [44].

Outside the US., a randomized, open-label, controlled
clinical trial in 27 hospitals in Spain is worth mentioning [49]
in which no differences were obtained in terms of overall mor-
tality (11.7% in the treated group vs. 16.4% in the control
group, p = 0.205), nor in terms of progression at 14 days. The
PLACID study, carried out in India [50], also failed to demon-
strate a decrease in disease progression and mortality. In sum-
mary, at the present time, convalescent plasma is not a treat-
ment approved by the European Medicines Agency and even
uncontrolled compassionate use of this procedure should be
discouraged.

3. MONOCLONAL ANTIBODIES USABLE IN
MONOTHERAPY

The world of monoclonal antibodies and the data on their
activity have had a very important boost recently and we con-
sider them to be an area of great interest. In this section we
will discuss sotrovimab, which is indicated for monotherapy.

Sotrovimab. It is a recombinant engineered humanized
monoclonal antibody (IgG) that binds with high affinity to a
highly conserved epitope in the receptor binding domain (RBD)
of the S protein (spike) of SARSCoV-2. Its exact mechanism of
action is not well understood, but it appears to prevent fusion
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after the virus binds to the human angiotensin 2-converting
enzyme receptor (ACE,).

Interim results from the COMET-IC (Early Treatment of
COVID-19 in Qutpatients) Phase Il clinical trial were published
in October 2021 [52]. This multicenter, double-blind trial eval-
uated the clinical course after administration of a single intra-
venous infusion of sotrovimab in 291 adult patients diagnosed
with mild to moderate COVID-19 (Sat 02 =94% on room air),
not hospitalized, within the first 5 days of symptom progres-
sion versus a placebo group of 292 infected. Patients included
in the trial were 18 years of age or older and were at high risk
for progression of COVID-19 because of their age (=55 years)
or because they had at least one risk factor for progression to
severe disease [52]. The primary efficacy outcome was hospital-
ization (for > 24 hours) for any cause or death within 29 days
after randomization. The use of sotrovimab was associated with
an 85% reduction in the relative risk of progression to severe or
critical illness and up to a 79% reduction in the risk of all-cause
hospitalization or death through day 29. In addition, no safety
issues were identified that compromised treatment [52].

In May 2021, the FDA authorized the emergency use of
sotrovimab in the US [53]. In Europe, it is part of the Euro-
pean Commission's portfolio of promising treatments against
COVID-19 [54]. In May 2021, the Committee for Medicinal
Products for Human Use (CHMP) issued its positive opinion on
the drug, following review of data from the interim analysis
of data from the Phase Ill Comet-ICE study [55] and will be
studied by the European Medicines Agency (EMA) for possible
authorization.

The COMET study demonstrated that intramuscular ad-
ministration of sotrovimab is not inferior and offers similar
efficacy to the intravenous formulation in a population at high
risk of poor outcome. IM administration may facilitate its ad-
ministration in primary care.

4. MONOCLONAL ANTIBODIES USED IN
COMBINATION

Bamlanivimab + etesevimab. In November 2020, the
lgG1 neutralizing monoclonal antibody bamlanivimab (LY-
CoV555; Lilly) received emergency use authorization (EUA)
from the FDA for the treatment of newly diagnosed mild to
moderate COVID-19 in patients 12 years of age and older, body
weight equal or superior to 40 kg, in good baseline condition
but at high risk for progression to severe disease or requiring
hospitalization [56].

Subsequently, in April 2021 the FDA revoked the US clear-
ance of the monotherapy, due to the progressive increase of
COVID-19 cases in the US caused by SARS-CoV-2 variants re-
sistant to such monotherapy [57].

This revocation did not affect the combined use of bam-
lanivimab and etesevimab, which maintained its indication for
emergency use. In a phase 3 clinical trial comparing single in-
travenous administration of the combination of bamlanivimab
and etesevimab versus placebo within 3 days of laboratory

confirmation of SARS-CoV-2 infection, the combination led
to a lower incidence of COVID-19-related hospitalization and
death from any cause on day 29 and accelerated the decline in
SARS-CoV-2 viral load [58].

In the trial (BLAZE-1), the mean decrease in SARS-CoV-2
viral load at day 11, the primary endpoint, was significantly
greater with bamlanivimab plus etesevimab than with place-
bo. Hospitalization for COVID-19 or death from any cause at
day 29 occurred significantly less frequently with the antibody
combination than with placebo (2.1% vs. 6.6%; HR 0.32; NNT
22.5). No deaths occurred in the antibody group, compared
with 10 in the placebo group [59].

In a second trial (BLAZE-4), the FDA selected 700 mg/1400
mg as the licensed dose for use of bamlanivimab and etese-
vimab together, prompting the manufacturer to study this
dose in a new cohort (BLAZE-1.5). The rate of hospitalization
for COVID-19 or death from any cause at day 29 was signif-
icantly lower with the antibodies than with placebo (0.8% vs.
5.4%; HR 0.13; NNT 21.5).

Bamlanivimab and etesevimab should be administered as
soon as possible after a positive SARS-CoV-2 test result and
within 10 days of the onset of COVID-19 symptoms. Patients
should be treated in a facility staffed and equipped for the
management of anaphylaxis and should be monitored for hy-
persensitivity reactions during drug administration and for at
least 1 hour after completion of the infusion.

In March 2021, the Committee for Human Medicinal Prod-
ucts (CHMP) of the European Medicines Agency (EMA), began
the ongoing review procedure of the results of studies with
bamlanivimab and etesevimab, for the treatment of confirmed
COVID-19. The review ended without issuing the conclusions,
once the company Eli Lilly Netherlands BV, the marketer of the
two molecules, informed the Agency on October 29, 2021 that
it was withdrawing from the process [60]. In its letter notifying
the Agency of the withdrawal, the company stated that it was
withdrawing because EMA required prospective concurrent
validation data that could only be generated through the pro-
duction of new batches of active substance and that it was not
in a position to generate such additional data.

This product has been withdrawn from the evaluation
process in Europe.

Casirivimab + imdevimab. Regeneron's monoclo-
nal antibodies casirivimab (REGN10933) and imdevimab
(REGN10987) are cleared for use together.

The FDA has cleared this combination of monoclonal an-
tibodies to SARS-COV-2 on an emergency basis (REGEN-COV)
for co-administration by intravenous or subcutaneous injec-
tion for the treatment of mild to moderate COVID-19 in in-
dividuals over 12 years of age and weighing no less than 40
kg who are at high risk for progression to severe COVID-19
[61,62]. Traditional risk groups would also include overweight
patients or pregnant women, as well as those suffering from
cardiovascular disease, hypertension or chronic respiratory dis-
ease (Table 1) [61,63,64].
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In contrast, this combination could worsen the results if
administered to patients hospitalized for COVID-19 or requir-
ing high-flow oxygen or mechanical ventilation.

The mechanism of action is based on the fact that ca-
sirivimab and imdevimab bind to different sites of the recep-
tor-binding domain of the SARS-CoV-2 spike protein, blocking
its binding to the human ACE2 receptor.

FDA clearance was based on interim Phase 1/2 results
from a double-blind trial (COV-2067) in which 799 outpatients
with mild to moderate COVID-19 were randomized in a blind-
ed fashion to receive a single intravenous infusion of mono-
clonals or placebo. Qutcomes were assessed 28 days after in-
fusion [64] and viral load at day 7 was significantly lower with
the monoclonal combination than with placebo. There was al-
so less need for hospitalization, emergency department visit or
teleconsultation within 28 days after infusion (2.8% vs. 6.5%).
Among patients at higher risk of disease progression, rates of
poor outcome were 3% with casirivimab and imdevimab and
9% with placebo. The combination is protective against vari-
ants of concern known to date [65].

Subsequent data in Phase 3 studies (COV-2067), in which
3,867 patients with mild or moderate COVID and at least one
risk factor for progression to severe disease were randomized
prompted the FDA to change the licensed dose of casirivimab
and imdevimab from 1200 mg to 600 mg of each antibody
[64,66].

We are not aware of studies comparing this combination
with other monoclonal antibody combinations. Anaphylaxis
reactions have occasionally been detected with this combina-
tion, although they are very rare [64].

If intravenous infusion is not feasible and would result in
a delay in treatment, casirivimab and imdevimab can be ad-
ministered subcutaneously. The licensed dose is 600 mg of
casirivimab and 600 mg of imdevimab administered in four
consecutive 2.5-ml injections (2 injections of each antibody
packaged separately, or 4 injections of the co-formulated for-
mulation) at different sites on the thigh, back of the arm, or
abdomen (except 5 cm around the umbilicus). If a prepared
syringe cannot be used immediately after dilution, it can be
refrigerated or left at room temperature for up to 4 hours. If
refrigerated, the syringe should remain at room temperature
for 20 minutes before administration.

Casirivimab and imdevimab should be administered in a
facility staffed and equipped to manage anaphylaxis. Patients
should be monitored for hypersensitivity reactions for at least
1 hour after antibody administration.

The combination of casirivimab and imdevimab has been
administered with good tolerance to pregnant women [67].

In May 2021, the FDA has extended clearance for the use
of the combination of casirivimab and imdevimab to post-ex-
posure prophylaxis in high-risk individuals if they are not fully
vaccinated or if they have a poor immune response to the vac-
cine [68, 69].

This indication expansion is based on the results of a rand-

omized, double-blind, placebo-controlled trial in 1,505 healthy,
unvaccinated patients aged =12 years with no evidence of
prior immunity who were household contacts of persons with
SARS-CoV-2 infection (positive test within the previous 96
hours). Patients received a single subcutaneous dose of casiriv-
imab and imdevimab (600 mg each) or placebo. Symptomatic
SARS-CoV-2 infection within 4 weeks of randomization was
significantly lower in patients who received the antibodies than
in those who received placebo (1.5% vs. 7.8%). Among patients
who developed symptomatic infection, the duration of symp-
toms was significantly shorter in the antibody group (mean 1.2
vs. 3.2 weeks with placebo). There were no hospitalizations or
emergency department visits due to COVID-19 in the antibody
group compared to 4 in the placebo group [70].

AZD7442: Cilgavimab (AZD1061) + Tixagevimab
(AZD8895) (Evusheld). AZD7442 is a combination of two
monoclonal antibodies from Astra Zeneca, AZD8895 (tixa-
gevimab), a long-acting agent, and AZD1061 (cilgavimab),
which simultaneously bind to distinct non-overlapping
epitopes in the protein S receptor binding domain to neutral-
ize SARS-CoV-2. Both form a complex with the receptor bind-
ing domain (RBD) and have strong neutralizing activity against
SARS-CoV-2 and variants with antigenic substitutions at the
RBD [71].

They are currently being evaluated for single-dose ad-
ministration (intramuscular or intravenous) to treat or prevent
COVID-19. Preliminary results in treatment suggest a decrease
in severity in patients. Applied to both pre-exposure and
post-exposure prevention, the results of the studies are sched-
uled for completion in June 2022 [72].

Preliminary results of the preventive treatment have been
reported by Astra Zeneca, announcing that AZD-7442 failed
to improve outcomes in SARS-CoV-2 post-exposure prophy-
laxis. On the contrary, in pre-exposure prophylaxis, the study
suggests its efficacy in reducing the risk of developing symp-
tomatic COVID-19 by 77%. Protection could be maintained for
up to 12 months.

Combination of neutralizing monoclonal antibodies
BRII-196 and BRII-198. BRII-196 and BRII-198 are noncom-
petitive anti-SARS-CoV-2 monoclonal antibodies. They reduce
virus binding to the receptor and their structure allows for a
long half-life of activity, according to data from a study (AC-
TIV-2), sponsored by NIAID and led by the ACTG.

A study evaluates the safety/efficacy of investigation-
al agents for the treatment of non-hospitalized adults with
mild-moderate COVID-19 under a randomized, blinded, con-
trolled, adaptive platform. BRII-196/BRII-198 (1,000 mg each)
is administered as single doses in sequential infusions to pa-
tients at high risk for clinical progression (i.e., age = 60 years or
presence of other medical conditions) within 10 days of symp-
tom onset and after positive test for SARS-CoV-2. The primary
endpoint was hospitalization and/or death through day 28.

Between January and July 2021, 837 participants (418
active, 419 placebo) in various nations were randomized and
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received study product at the time when emerging variants
were circulating. In the interim analysis, the BRII-196/BRII-198
combination had fewer hospitalizations (12 vs. 45) and deaths
(1 vs. 9 AZD7442) compared to placebo. Grade 3 or higher ad-
verse events (AEs) were observed less frequently among partic-
ipants on BRII-196/BRII-198 than on placebo (3.8% vs. 13.4%),
with no serious infusion or other reactions.

Thus, the BRII-196/BRII-198 combination appears safe,
well tolerated, and demonstrated a significant reduction com-
pared to placebo in the risk of hospitalization and/or death
among adults with mild-moderate COVID-19 at high risk of
progression to severe disease [73].

5. THE ROLE OF CORTICOSTEROIDS IN THE
TREATMENT OF SEVERE COVID-19

The use of dexamethasone is recommended in critical-
ly ill patients with COVID 19 who require oxygen therapy or
ventilatory support. The recommended dose is 6 mg daily for
10 days or until hospital discharge. Comparison of dexameth-
asone 12 mg daily versus 6 mg has shown no difference in the
results regarding efficacy (survival without life support at 28
days) and safety in the most critically ill patients [74]. If dexa-
methasone is not available, other glucocorticoids at equivalent
doses (total daily doses of hydrocortisone 160 mg, methyl-
prednisolone 32 mg or prednisone 40 mg) may be considered,
although the data supporting the use of these alternatives are
more limited than those for dexamethasone [75-77]. In con-
trast, the use of dexamethasone (or other glucocorticoids) is
not recommended for the prevention or treatment of mild to
moderate COVID-19 (patients not receiving oxygen).

The World Health Organization (WHO) [77] has established
two recommendations regarding the use of corticosteroids in
COVID-19 patients:

1. Administration of systemic corticosteroids in prefer-
ence to no administration for the treatment of severe and crit-
ically ill patients (strong recommendation, based on moderate
certainty evidence).

2. Refraining from the use of corticosteroids in the
treatment of non-critically ill COVID-19 patients (conditional
recommendation, based on low certainty evidence).

This guideline is based on a reduction in 28-day mortality
of 8.7% and 6.7% in critically or severely ill COVID-19 patients.
In addition, systemic corticosteroids probably reduce the need
for invasive mechanical ventilation [77]. The oxygen saturation
threshold of 90% for the definition of severe COVID 19 is con-
sidered arbitrary and is recommended to be adjusted to the
patient's baseline situation.

The main study supporting these recommendations is Re-
covery [78] which shows a reduction in 28-day mortality in
patients with COVID 19 with mechanical ventilation (29.3% vs.
41.4%) or oxygen therapy (23.3% vs. 26.29%) but not in pa-
tients without respiratory support (17.8% vs. 14.0%). The main
adverse events related to the use of corticosteroids have been

related to hyperglycemia and hypernatremia [79] , as well as
with new episodes of septic shock, invasive fungal infections,
Strongyloides stercoralis hyperinfection in endemic areas, and
gastrointestinal bleeding. As of April 2021, 42 clinical trials of
corticosteroids in severe COVID-19 patients were ongoing and
16 had been completed but not published, possibly increasing
the evidence available in the immediate future [79].

The use of corticosteroids in persistent COVID-19 intersti-
tial lung disease has shown benefits in some observational se-
ries but clinical trials are needed to confirm these results [80].

6. OTHER IMMUNOMODULATORY DRUGS

Cytokine production in response to viral replication plays
an important role in lung damage, in the need for mechan-
ical ventilation and, globally, in the survival of patients with
COVID-19. This has prompted research into the efficacy of im-
munomodulatory drugs that limit cytokine-associated effects.
The demonstration of the beneficial effects of corticosteroids
in patients with severe pneumonia reinforces anti-inflamma-
tory/immunomodulatory therapy as a way to address severe
disease.

The immunomodulatory drugs investigated are grouped
into several families according to their mechanism of action
(Table1). Of these, only a few have sufficient data to be able to
make a judgment on their use in COVID-19.

Table 1 Immunomodulatory drugs investigated
in the treatment of COVID-19.

Class (Mechanisms of action) Drugs

IL-6 inhibitors Tocilizumab
Sarilumab

IL-1 antagonists Anakinra

Canakinumab*

Bruton's Tirosin Kinase (BTK) inhibitors Acalabrutinib*

Janus Kinase (JAK) inhibitors Baricitinib
Tofacitinib
Ruxolitinib*

TNF inhibitors Adalimumab*

Certolizumab®

Infliximab*

Etanercept*

Golimumab*
Anti CDgy monoclonal antibodies Itolizumab*
C5 complement inhibitors Ravulizumab*
GM-CSF inhibitors

* There is not enough data to consider its use.

Lemilumab*
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The drugs whose clinical trials and observational studies
have shown results that make their use worth considering are
grouped into three families: IL-6 inhibitors, IL-1 antagonists
and JAK inhibitors.

The most widely evaluated IL-6 inhibitor is tocilizumab.
Initial results from observational studies were very encourag-
ing, but were not always followed by similar results in clinical
trials. The registry clinical trials (COVACTA, EMPACTA) failed to
show benefit in patients with severe pneumonia, including pa-
tients requiring ICU admission or mechanical ventilation [81-
85]. Some subsequent clinical trials showed that tocilizumab
administration in patients with severe pneumonia is associated
with a significant decrease in mortality and organ support-free
time. [86-88]. Significantly, the RECOVERY study showed that
tocilizumab was effective in reducing mortality in patients with
inflammation data (CRP >75 mg/L in this study) [89], similar
to some observational studies [90,91]. Of particular importance
was that the benefits of tocilizumab were felt even when the
patient was receiving steroids. The positive results of these clin-
ical trials have led most COVID-19 treatment guidelines to in-
clude it as an option in patients with severe pneumonia, espe-
cially if they have elevated markers of inflammation. Sarilumab
is another IL-6 inhibitor that has been evaluated in clinical tri-
als. The number of patients treated does not allow conclusions
to be drawn and, at this time, it is recommended for use only in
patients who for whatever reason cannot receive tocilizumab.

Among the JAK inhibitors, baricitinib and tofacitinib have
obtained positive results in clinical trials. Both drugs have
shown a decrease in progression to mechanical ventilation and
mortality, independent of concomitant steroid use [92-95].

Finally, an IL-1 inhibitor, anakinra, has also shown bene-
ficial effects on clinical progression and mortality in patients
with severe pneumonia [96-98]. In a double-blind clinical trial,
the drug demonstrated benefit especially in patients who had
elevated suPAR levels (>6 ng/mL), a marker of severity in pa-
tients with COVID-19 [99].

There is no doubt that the group of drugs we are discuss-
ing have a role in the treatment of patients with severe COV-
ID-19 pneumonia. It should be noted that, in a recent review,
baricitinib and tofacitinib were included, along with dexameth-
asone and tocilizumab, as the drugs that had demonstrated a
decrease in COVID-19-associated mortality in randomized clin-
ical trials [95].

It is possible that anakinra could be added to this list. The
timing of administration also seems to be well established.
It should not be administered during the early stages of the
disease, when antiviral drugs are preferentially indicated, and
should be reserved for patients requiring oxygen therapy. Both
dexamethasone and tocilizumab could also be administered in
patients requiring mechanical ventilation or ECMO. Both JAK
inhibitors and IL-6 inhibitors can and should be administered
in conjunction with dexamethasone in patients in whom they
are indicated.

Some doubts remain to be resolved. No comparative stud-
ies have been carried out between the different options and

the profile of patients who can benefit optimally from each of
them remains to be determined. The elevation of some plasma
markers may help to make the decision. Elevated IL-6 and CRP
have been shown to be suitable markers to identify patients
who benefit from tocilizumab, suPAR has been shown to iden-
tify patients who benefit from anakinra. It is also not known
whether the association of more than one of these immuno-
modulatory drugs adds any advantage to the isolated admin-
istration of each of them. The target on which they act is dif-
ferent, which could determine synergism with potentiation of
the benefits.

7. KNOWN DRUGS WITH OTHER INDICATIONS
UNDER EVALUATION FOR COVID-19

Ivermectin. Ivermectin is a broad-spectrum antiparasit-
ic agent that has been shown to be effective against SARS-
CoV-2 in vitro [100]. Ivermectin is approved in some countries
for the treatment of parasitic infections, but not for COVID-19.
In particular, the World Health Organization does not recom-
mend the use of this drug except in the context of a clinical
trial [101] and other studies advise against its use [102-104].

Colchicine. Colchicine is a potent agent that inhibits
multiple proinflammatory pathways, so it was thought that it
could be useful in the control of the inflammatory complica-
tions of COVID-19. Colchicine is approved in some countries,
such as Spain, for the treatment of gout and familial Medi-
terranean fever, but not for COVID-19, as it is considered
that there is insufficient evidence of its usefulness, and it al-
so has significant adverse effects, especially gastrointestinal.
[105,106]. Therefore, it can only be used for the treatment of
COVID-19 within a clinical trial.

Vitamin D. Vitamin D supplementation has been associat-
ed with lower risk of acute respiratory infections, such as influ-
enza [100]. However, there are insufficient data to recommend
or reject the use of vitamin D for the prevention or treatment
of COVID-19 [107]. A Cochrane review found a large heteroge-
neity of studies on this vitamin in the treatment of COVID-19,
due to the different supplementation strategies, formulations,
vitamin D level of the participants and the results found [108].
It is noteworthy that one of the first clues to the potential
usefulness of vitamin D in COVID-19 was a pilot randomized
controlled trial conducted in Spain, which observed that high-
dose calcifediol reduces the need for intensive care unit treat-
ment in patients hospitalized for COVID-19 [109].

Metformin. Metformin is a first-line treatment for type
2 diabetes, but it has also shown some efficacy in infectious
diseases, such as influenza and hepatitis C. In a July 2021 re-
view, 4 observational studies were identified that showed a
reduction in mortality among people using metformin on an
outpatient basis [110]. However, the evidence is insufficient to
recommend the use of this drug to reduce COVID-19-associat-
ed mortality [111].
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Fluvoxamine. Fluvoxamine is an antidepressant drug (se-
lective serotonin reuptake inhibitor and -1 receptor agonist)
that also has certain anti-inflammatory and possibly antiviral
effects. On October 27, 2021, the results of the TOGETHER trial,
which is the largest randomized trial to date (741 patients on
fluvoxamine and 756 on placebo) to evaluate the effectiveness
of this drug in symptomatic patients with COVID-19 at high
risk of developing severe COVID-19 in Brazil, were published
on October 27, 2021 [112]. Compared to those treated with
placebo, patients with fluvoxamine (100 mg twice a day for
10 days) reduced by 38% the frequency of hospitalization, de-
fined as a stay of more than 6 hours in a COVID-19 emergency
device or transfer to a tertiary hospital due to COVID-19. These
results are very encouraging because of the high efficacy of
the treatment, and because it is oral and very low cost, but
they need to be replicated in new studies.

8. DRUGS DISCARDED AFTER PROVING
INEFFECTIVENESS

Among the drugs that have been massively used and have
now been shown to be ineffective, we would like to highlight
hydroxychloroquine/chloroquine, azithromycin, and lopinavir/
ritonavir. We will now detail what motivated their use and
why they are no longer in use.

Hydroxychloroquine and chloroquine are drugs ap-
proved for the treatment of lupus erythematosus, rheu-
matoid arthritis and malaria. They were among the first
treatments used at the beginning of the pandemic. Hydrox-
ychloroquine was thought to be more effective due to the
results of in vitro experiments and pharmacokinetic models.
However, published studies do not indicate that they have
antiviral efficacy, nor do they improve clinical course or mor-
tality. Neither the Solidarity clinical trial (CT) [113], nor Re-
covery [114], have shown benefit. The pooled relative risk of
mortality from these trials was 1.11, 95% Cl 0.99-1.24, with
no apparent benefit in both ventilated and nonventilated
patients. This Cl excludes any benefit of hydroxychloroquine
in hospitalized patients. These trials also do not demonstrate
excess mortality in relation to the use of hydroxychlorogquine
in hospitalized patients [113,114].

Azithromycin has, in addition to its bacteriostatic activity,
an immunomodulatory, anti-inflammatory, and antiviral effect
[115,1186]. It can also improve patients with respiratory distress
syndrome [117, 118]. Based on these facts, it has been used
empirically in patients with COVID, especially in moderate-se-
vere cases. Its use has also been justified with the intention
of reducing bacterial superinfection in critically ill patients.
A systematic review and meta-analysis of all types of clinical
studies (including 17 papers) found no clinical improvement in
patients with COVID-19 [119]. No statistically significant dif-
ferences were found in the rate of mortality, mechanical ven-
tilation or hospital admission between the control group and
the group treated with azithromycin. In terms of safety, the
use of this macrolide has a relatively safe profile. The risk of QT

prolongation was also not statistically significant compared to
previous studies [119].

Lopinavir/ritonavir is used for the treatment of human
immunodeficiency virus (HIV-1). It was thought to be a po-
tential treatment for SARS-COV-2, and was shown in vitro
to achieve inhibition of several respiratory viruses, including
SARS-CoV-1, and Middle East Respiratory Syndrome (MERS)
[120, 121]. However, the scientific evidence does not support
its clinical use in COVID-19. A systematic review and me-
ta-analysis evaluating the effects of lopinavir/ritonavir alone
or in combination with other therapies do not report positive
clinical effects [120]. Nor have larger clinical trials (RECOVERY
and SOLIDARITY) demonstrated a reduction in mortality, initi-
ation of invasive mechanical ventilation, or duration of hos-
pitalization with this therapy. Adverse events were reported
more frequently for lopinavir/ritonavir (n = 84) compared to
both other antivirals and placebo [120].

In conclusion, hydroxychloroquine/chloroquine, azithro-
mycin, and lopinavir/ritonavir although they have been widely
used, are currently discarded for the treatment of COVID, since
after large studies with large populations they have not shown
benefit.

9. PECULIARITIES OF THE USE OF ANTI-COVID
DRUGS IN PREGNANT WOMEN AND CHILDREN

In the current COVID-19 pandemic scenario, both wom-
en of childbearing age and pregnant women are a very large
population at risk for SARS-COV-2 infection [122]. The situa-
tion of physiological immunotolerance of pregnancy seems to
increase the risk of infection and serious complications [123],
and there are more obstetric complications and higher rates of
prematurity [124, 125].

The multiple safety barriers to include pregnant women
in clinical trials, and the physiological changes of pregnancy,
make it difficult to study new drugs in this population group
[126-128].

We could summarize the drugs used for COVID in preg-
nant women in 3 groups [127] :

1.- Drugs that have not demonstrated efficacy against
COVID-19, as listed in another section of this document, in-
cluding hydroxychloroquine, chloroquine, lopinavir/ritonavir,
Colchicine and Azithromycin.

2.- Drugs prohibited in pregnancy due to toxicity and ter-
atogenic effect already known: thalidomide, and hypotensive
drugs that act at the level of the renin angiotensin system and
affect fetal renal development.

3.- New drugs, immunomodulators, with little knowledge
in pregnant women. Among them are: tocilizumab. There is lit-
tle experience with the use of tocilizumab in pregnant women
with rheumatic disease and experts only recommend it if the
benefit outweighs the potential risks [126].

Beta Interferon, a cytokine of the interferon family with
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antiviral antiproliferative and immunomodulatory activi-
ty, used in the treatment of maternal multiple sclerosis, has
been proposed for the treatment of severe cases of COVID-19
but there are no recommendations for use in COVID-19 in-
fected pregnant women. Remdesivir has insufficient experi-
ence in pregnant women. Finally, other drugs not specifically
anti-COVID-19 used in the management of pregnant women
such as fluorinated glucocorticoids (betamethasone or dexa-
methasone), used for fetal lung maturation if indicated, and
methyl prednisolone and dexamethasone have been evaluat-
ed in prospective studies and have demonstrated efficacy in
the treatment of severe maternal SARS-COV2 infection [125].

It is essential to remember the need to include pregnant
women in clinical trials in order to have data that allow the
use of already available and future drugs with safety and cer-
tainty of effectiveness, without having to do it in compassion-
ate use or by extrapolation of data obtained in other popula-
tion groups, or used with other indications [126].

SARS-CQV-2 infection in children accounts for 10% of re-
ported cases of COVID-19. [129, 130]. Although the majority
of infected children do not require specific treatment for the
virus, it should be remembered that between 4 and 8% may
require admission to the ICU [131-138].

Regarding treatment of COVID-19 in children, there are
no data from large randomized, placebo-controlled clinical
trials, and there are few observational studies to provide suf-
ficient information to dictate treatment recommendations for
COVID-19 in the pediatric population. The NIH Clinical Guide-
lines for treatment of COVID-19 contain specific recommenda-
tions and considerations for pediatric populations as dictated
by an Expert Panel on the subject [139].

In summary:

Remdesivir is FDA cleared for the treatment of COVID-19
in children over 12 years of age, weighing more than 40kg.
Also available on an emergency basis FDA (USA) for treatment
of COVID-19 in hospitalized young children weighing between
3.5 kg and 40 kg, or under 12 years of age weighing more than
3.5 kg. [140).

Dexamethasone is recommended by an Expert Panel in
hospitalized children with COVID-19 who require high-flow
oxygen therapy, noninvasive ventilation, mechanical ventila-
tion, or extracorporeal oxygenation (ECMO) (BIIl). In contrast,
it is not recommended in children who require little supple-
mental oxygen (nasal goggles).

3.- With monoclonal antibodies there is insufficient evi-
dence for the recommendation or rejection of the use of this
medication in children [141].

4.- COVID-19 convalescent plasma: Not recommend-
ed in hospitalized children on COVID-19, who do not require
mechanical ventilation, unless administered in the course of
a clinical trial (Alll). It is also not recommended for use in hos-
pitalized children hospitalized with COVID-19 on mechanical
ventilation (Alll). There are insufficient data on efficacy and
safety. It could only be considered on an individual basis, in

cases consulted with pediatric infectious disease specialists,
using gamma globulin with high doses of immunoglobulin and
patients who meet the criteria for its use.

5.- The evidence is insufficient to recommend or reject the
use of tocilizumab in children.

6.- An expert panel speaks out against the use of sarilum-
ab in hospitalized children with CONVID-19 or PIMS outside
the context of a clinical trial.

7.- Post-COVID pediatric hyperinflammatory syndrome
(PIMS) is a rare but serious complication in older children and
adolescents. It should be treated by a multidisciplinary team,
which assesses the need or not for immunomodulatory treat-
ment [142].

10. CURRENT REGULATORY SITUATION OF DRUGS
FOR PATIENTS WITH COVID-19 IN SPAIN

Remdesivir is currently the only specific drug against COV-
ID-19 approved by the AEMPS. It is indicated for treatment in
adults and adolescents with pneumonia requiring supplemen-
tal oxygen [143].

Secondly, dexamethasone is another drug widely used in
the treatment of COVID-19 and fully available in Spain [144].

The use of immunomodulators has become widespread,
especially in patients at higher risk of poor outcome and in
the inflammatory phase of the disease. The drugs used are
approved for marketing in Spain, but in entities other than
COVID-19. The most widely used are tocilizumab, authorized
for the treatment of rheumatoid arthritis and cytokine re-
lease syndrome associated with treatment with CART (im-
munocellular therapy); Anakinra, authorized in rheumatoid
arthritis, cryopyrin-associated syndromes, familial Mediterra-
nean fever and Still's disease; and baricitinib, authorized in
rheumatoid arthritis, moderate to severe, and atopic derma-
titis. Regarding monoclonal antibodies, sotrovimab and the
combination of casirivimab and imdevimab can be prescribed
in our country for off-label indications. The European Med-
icines Agency (EMA) concluded that these monoclonal an-
tibodies can be used to treat confirmed COVID-19 in adults
and adolescents (aged 12 years or older and weighing at least
40 kg) who do not require supplemental oxygen therapy and
who are at risk of progressing to severe COVID-19 [145,146].

The European Commission has granted marketing au-
thorization for Ronapreve® (casirivimab and imdevimab) for
the treatment of COVID-19 in adults and adolescents (aged 12
years and older and weighing at least 40 kg) who do not require
supplemental oxygen and who are at increased risk of worsen-
ing their disease, as well as for the prevention of COVID-19 in
people aged 12 years and older and weighing at least 40 kg
(pre- or post-exposure prophylaxis). This decision comes one
day after the positive opinion of the Committee for Medicinal
Products for Human Use (CHMP) of the European Medicines
Agency (EMA), demonstrating the priority of the EMA and the
European Commission to reduce review times for safe, effective

Rev Esp Quimioter 2022;35(2): 115-130 123



A. Garcia-Lledo, et al.

Pharmacological treatment of COVID-19: an opinion paper

and high quality therapies in the context of the public health
emergency that is COVID-19 [145, 146].

Finally, the EMA's Committee for Human Medicinal Prod-
ucts (CHMP) has recently begun a review of the oral antiviral
drug molnupiravir (also known as MK 4482 or Lagevrio). By re-
viewing data as they become available, the CHMP may issue an
opinion on the drug's premarketing authorization.

CONCLUSIONS

1.- Remdesivir, molnupiravir and PF-07321332 (Paxlovid)
are three antivirals with different mechanisms of action that
have demonstrated efficacy in clinical trials in different mark-
ers of disease progression.

2.- At present, and after many published data, convales-
cent plasma cannot be considered a therapy of established ef-
ficacy in patients with COVID in any of their clinical situations.

3.- There are monoclonal antibodies, both marketed and
in the process of being marketed, which, when administered
early in the natural course of the disease, decrease progression
to severe forms.

4.- Some monoclonal antibodies under investigation
could, if their efficacy is demonstrated, be administered pre-
ventively and with long-term action.

5.- The role of dexamethasone in severe patients with
COVID-19 is well established. The alternative position of oth-
er corticosteroids in equivalent doses is less clear. There is no
indication for administration of dexamethasone in less severe
situations.

6.- There are other immunomodulatory drugs with differ-
ent targets of action that already have indications in patients
with severe pneumonia and respiratory failure.

7.- Of the drugs already known with other indications,
fluvoxamine seems especially promising in the treatment of
COVID-19.

8.- Hydroxychloroquine, azithromycin, and the anti-HIV
combination of lopinavir and ritonavir have been shown to be
ineffective in different studies and have no place in the cur-
rent treatment of COVID-19.

9.- Studies on efficacy, safety and tolerance in pregnant
women and children of any of the above drugs are limited.

10.- At the time of writing, only remdesivir is approved in
Spain by the AEMPS, in the antiviral group. Some monoclonal
antibodies are available on a compassionate use basis and im-
mune response modifiers are available off-label.
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