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critically ill patients facing a higher risk of progression to se-
vere disease and multisystem complications.  In the former, the 
cause is viral replication; in the latter, the systemic effects re-
sult from the host immune response to the virus.  

Currently, for hospitalized patients with COVID-19, the 
standard of care includes supportive care measures for the 
most frequent complications, i.e., pneumonia, acute respirato-
ry distress syndrome, sepsis and septic shock. These complica-
tions have been related to higher rates of mortality. 

At the beginning of the pandemic, there was no substan-
tial evidence to support a specific treatment strategy for COV-
ID-19, especially in severe cases. The lack of strong evidence, 
therefore, resulted in the use of several medications, includ-
ing antivirals and antimalarials. More specifically, clinicians 
began administering corticosteroids as adjunct treatment in 
patients with severe COVID-19. Clinical experience acquired 
from corticosteroid use in severe community-acquired pneu-
monia (CAP) suggested that lower doses of corticosteroids for 
a short duration appeared to decrease mortality in severe CAP 
and in moderate-severe acute respiratory distress syndrome 
(ARDS) [1]. However, given past reports of corticosteroid use 
in cases of severe influenza pneumonia and Middle East Res-
piratory Syndrome (MERS), administration of such drugs were 
not recommended to treat COVID-19 at the beginning of the 
pandemic [2]. 

There is still a debate about both the effectiveness of anti-
virals such as remdesivir and indications for systemic corticos-
teroids in critically ill patients with COVID-19.

COVID-19 SPECTRUM: SEVERITY, DISEASE PATHO-
GENESIS AND POSSIBLE TREATMENT

We  can distinguish five stages of severity in COVID-19: 
Asymptomatic, in which a patient tests positive for SARS-
CoV-2 but does not present any symptoms; Mild illness, in 
which mild symptoms such as fever, cough and changes in 
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ABSTRACT

Critically ill patients with COVID-19 face a higher risk of 
disease progression and complications. The current standard 
of care includes supportive care measures and fluid manage-
ment. The Recovery trial observed a reduction in all-cause, 
28-day mortality (p<0.001) when patients with COVID-19 re-
quiring oxygen therapy received 6 mg of dexamethasone per 
day for 10 days. In contrast, in patients not requiring oxygen, 
no benefit was observed: 28-day mortality rates for the dex-
amethasone and routine care groups were 17.8% and 14%, 
respectively.  To corroborate these results, the World Health 
Organization (WHO) performed a meta-analysis. The study 
showed that the use of systemic corticosteroids compared 
with routine care placebo was associated with a decrease in 
all-cause, 28-day mortality. With respect to the effectiveness 
of remdesivir, the ACTT-1 trial found that the drug conferred a 
benefit on time to clinical improvement. The subgroup analysis 
in the clinical trial also showed a benefit per mortality in pa-
tients requiring supplemental oxygen, albeit not those in need 
of mechanical ventilation.
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INTRODUCTION

The COVID-19 pandemic continues to cause substantial 
impact globally. By January 25th, 2022, more than 349 million 
confirmed cases had been reported and more than 5.5 million 
people had died. People with pre-existing comorbidities and 
elderly individuals comprise the most vulnerable populations 
of the respiratory disease. Indeed, COVID-19 is complex, with 
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outcomes. In severe CAP, the use of adjunct therapy with cor-
ticosteroids—a potent inhibitor of the immune response—has 
shown to reduce the incidence of treatment failure and short-
en the time to clinical stability [1]. However, no reduction in 
mortality has been demonstrated to date. Instead, there are 
studies that report an increase in hospital readmission and 
complications such as hyperglycemia [6]. Current IDSA/ATS 
CAP guidelines do not recommend the use of corticosteroids 
in routine clinical care [7]. Yet, its use is suggested in patients 
with CAP who either present septic shock or require mechan-
ical ventilation due to respiratory failure primarily caused by 
pneumonia. 

Regarding the use of corticosteroids as adjunct therapy 
for influenza pneumonia, strong evidence from several sys-
tematic reviews and meta-analyses show a relationship be-
tween the administration of such drugs and higher mortality 
rates [8]. A meta-analysis that evaluated 10 trials (6,548 pa-
tients with influenza pneumonia) reported that the mortality 
risk ratio was 1.75 for patients who received corticosteroids 
[9]. There was a reporting of similar results when only patients 
with influenza virus H1N1 were analyzed (RR 1.61). The au-
thors also described that patients who received corticosteroids 
had longer intensive care unit (ICU) length of stay (median dif-
ference 2.14 days) compared to those patients who did not. 
Another systematic review and meta-analysis that included 15 
studies (6,427 patients) showed that corticosteroids were as-
sociated with both higher mortality (OR 1.53) and incidence of 
nosocomial infections (OR 3.15) in patients with severe pneu-
monia and ARDS [10]. Current ATS/IDSA guidelines recom-
mend not to use corticosteroids routinely in adults with severe 
influenza pneumonia (this is a conditional recommendation 
with low-quality evidence)[7]. Furthermore, current guidelines 

taste/smell appear, albeit not dyspnea; Moderate illness, in 
which a patient presents an oxygen saturation level >=94% 
and lower respiratory tract disease; Severe illness, in which a 
patient presents an oxygen saturation level <94%, respiratory 
rate >30/min, and lung infiltrates >50%; and, Critical illness, 
in which a patient presents respiratory failure, shock, and mul-
ti-organ dysfunction or failure [3]. 

Viral replication is higher within the initial stages of 
COVID-19 yet lower in the more severe forms. Inflammation 
is, however, prominent in moderate to severe COVID-19, per-
sisting into the critical phase of the disease. Similarly, hyperco-
agulability is related to severe and critical stages of COVID-19. 
Given such understandings, recommendations for COVID-19 
therapy include antivirals during early stages of COVID-19—
being the most effective when viral replication is higher—and 
anti-inflammatory agents for those patients with severe and 
critical forms of COVID-19 [4].

EXPERIENCE OF CORTICOSTEROID USE IN SEVERE 
LUNG INFECTIONS AND COVID-19

Severe lung infections may result in illnesses capable of 
causing pneumonia and acute respiratory failure. In the lat-
ter case, it could progress rapidly to ARDS, which is related 
to worse outcomes. This association is partly due to inflam-
mation that can increase the risk of sepsis and septic shock, 
especially in individuals with a higher likelihood of infection, 
like the elderly orthose with comorbidities, e.g., diabetes mel-
litus or chronic respiratory or cardiovascular diseases [5]. It is 
important to remark that co-infection, especially in the case 
of viral pneumonia with bacteria such as Streptococcus pneu-
moniae and Staphylococcus aureus, are also related to worse 

Study Relevant outcomes

RECOVERY trial

4,321 Hospitalized patients [12]

The use of 6 mg of dexamethasone per day for 10 days in patients with COVID-19 
requiring oxygen therapy resulted in a reduction in all-cause, 28-day mortality 
(p<0.001).

In patients not requiring oxygen, no benefit was observed: 28-day mortality rates 
were 17.8% and 14% for the dexamethasone and routine care groups, respectively.

WHO prospective meta-analysis of clinical trials 1,703  Critically ill patients [13] The administration of corticosteroids was associated with lower all-cause, 28-day 
mortality, compared with routine care or placebo,

Propensity score matching analysis including 409 with severe COVID-19 related to 
ARDS [14]

Corticosteroid use was associated with a higher 28-day mortality rate and a delay in 
SARS-CoV-2 RNA clearance.

A systemic review and meta-analysis 20,197 patients with COVID-19 requiring either 
oxygen therapy or mechanical ventilation [23]

A beneficial effect of corticosteroids on short-term mortality and a reduction in need 
for mechanical ventilation were reported.

A single pretest, single posttest quasi-experiment study 213 moderate to severe 
COVID-19 [24]

An early short course of methylprednisolone in moderate to severe COVID-19 showed 
a reduction in escalation of care and improved clinical outcomes.

A prospective, multicenter and observational cohort study in critically ill adult patients 
with COVID-19 691 patients [25]

Early use of corticosteroids in critically ill patients with COVID-19 was associated with 
lower mortality than delayed use.

Table 1  Experience with corticosteroids
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al, showing that the use of systemic corticosteroids compared 
with routine care placebo was associated with a reduction in 
all-cause, 28-day mortality [13] (Table 1). Interestingly, in a 
propensity score matching analysis that evaluated corticos-
teroid use in patients with severe COVID-19-related ARDS, the 
authors reported that the use of corticosteroids was associat-
ed with increased mortality and delayed viral clearance [14]. 
A subsequent editorial to the previous article proposed that 
treatment timing, dosage and severity of COVID-19 could de-
termine the immune response and viral clearance. The authors 
stated that the use of corticosteroids in an early stage of the 
infection could be harmful for the patient: it could suppress 
the host antiviral activity and would allow for viral replication, 
causing cytopathic damage to the alveolar epithelial cells. On 
the contrary, though, the use of corticosteroids in patients af-
ter their immune system has controlled viral replication could 
prove beneficial. Such drug administration could contribute 
to reducing pro-inflammatory cytokines, enhancing anti-in-
flammatory cytokines, decreasing lung vascular permeability, 
improving epithelial barrier integrity and promoting alveolar 
edema fluid clearance [15].

Administering an early short course of methylpredniso-
lone in moderate to severe COVID-19 showed a reduction in 
escalation of care and improved clinical outcomes. Also, when 
compared to delayed use, the early use of corticosteroids in 
critically ill patients with COVID-19 was associated with low-

discourage the systematic use of systemic corticosteroids in 
cases of influenza infection.

Excessive inflammatory responses were observed in pa-
tients with severe COVID-19. Fatal ARDS—as a result of such 
inflammation--was related to excessive mortality. The inflam-
matory cytokine storm observed in severe cases were associ-
ated with an increased production of pro-inflammatory cy-
tokines like interleukin-1 (IL-1), IL-6 and tumor necrosis factor 
alpha (TNF-α) [11]. Using corticosteroids was a good option to 
modulate the immune response to the viral infection. How-
ever, without the necessary clinical evidence about their use, 
the debate on the topic remains active. The RECOVERY trial 
[12] that included 4,321 hospitalized patients with COVID-19 
found that the use of 6 mg of dexamethasone per day for 10 
days in patients with COVID-19 requiring oxygen therapy re-
sulted in a reduction in all-cause, 28-day mortality (p<0.001). 
In contrast, in patients not requiring oxygen, no benefit was 
observed: 28-day mortality rates for the dexamethasone and 
routine care groups were 17.8% and 14%, respectively.  These 
results demonstrated that the use of dexamethasone de-
creased mortality in patients with COVID-19 requiring oxygen 
therapy, irrespective of the mode of ventilation (invasive or 
non-invasive). After the RECOVERY trial, the World Health Or-
ganization (WHO) carried out a prospective meta-analysis of 
clinical trials including critically ill patients with COVID-19. The 
stud confirmed the results obtained during the RECOVERY tri-

Study Relevant outcomes

ACTT-1 trial: 1,062 patients underwent randomization (with 541 assigned to 
remdesivir and 521 to placebo) [26]

Those who received remdesivir had a median recovery time of 10 days (95% confidence 
interval [CI], 9 to 11), while those who received placebo had a median recovery time of 
15 days (95% CI, 13 to 18) 

Mortality rates were 6.7% (remdesivir) and 11.9% (placebo) by day 15 and 11.4% 
(remdesivir) and 15.2% (placebo) by day 29 (hazard ratio, 0.73; 95% CI, 0.52 to 1.03).

Serious adverse events were reported in 131 of 532 patients receiving remdesivir 
(24.6%) and in 163 of 516 patients receiving placebo (31.6%).

SOLIDARITY trial: 11,330 adults underwent randomization: 2,750 were assigned to 
receive remdesivir; 954, hydroxychloroquine; 1,411, lopinavir (without interferon); 
2,063, interferon (including 651, interferon plus lopinavir); and 4,088, no trial drug 
[20]

Death occurred in 301 of 2,743 patients receiving remdesivir and in 303 of 2,708 
receiving the control (rate ratio, 0.95; 95% confidence interval [CI], 0.81 to 1.11; P 
= 0.50).

Ventilation was initiated after randomization in 295 patients receiving remdesivir and 
in 284 receiving the control.

A small effect of remdesivir on time to recovery was observed. No mortality benefit 
was reported.

Prospective, controlled and non-randomized study: 151 patients with COVID-19 
requiring supplemental  oxygen therapy were enrolled (76 in the remdesivir/
dexamethasone group, and 76 in the dexamethasone group) [21]

Faster viral clearance occurred in the remdesivir/dexamethasone group compared to 
the dexamethasone group (median 6 vs 16 days; p<0.001). 

30-day mortality in the remdesivir/dexamethasone group was 1.3%; however, the rate 
was 16% in the dexamethasone group (p<0.005).

There was a reduction in hospitalization days in the remdesivir/dexamethasone group, 
compared to the dexamethasone group (p<0.0001)

Table 2  Experience with remdesivir
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of disease severity. Also, the ERS living guidelines do not rec-
ommend the use of remdesivir in patients who require invasive 
mechanical ventilation. The NIH therapeutic guidelines recom-
mend the use of this antiviral in hospitalized patients requiring 
oxygen supplementation yet not for those in need of mechan-
ical ventilation.

CONCLUSIONS

Despite the rapid increase in scientific evidence on several 
different molecules related to treatment and COVID-19 disease 
stages, more data and findings are necessary to improve the 
overall clinical management. This statement holds especially 
true for those patients in critical condition.   The general rec-
ommendation to treat patients with COVID-19 must depend 
on disease severity and the host’s immune response to the vi-
ral infection.  Antiviral therapy has been demostrated to confer 
a beneficial effect if administered during the early stages of 
the disease when viral replication is higher. Corticosteroids has 
a great beneficial impact in severe and critical cases of COV-
ID-19 given the excessive inflamation.
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