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ABSTRACT 

The lack of active 2019 coronavirus disease (COVID-19) pandemic treatment creates a challenge for 

researchers and scientists to find the most appropriate treatment for this disease. Dexamethasone, 

according to the findings of the RECOVERY clinical trial, declared mid-June 2020 in print media was 

one of those therapies. Although the results from retrospective studies are not strongly supportive of 

corticosteroid routine use in COVID-19 despite the signals for some benefits, the dedicated 

RECOVERY trial found a significant reduction in death with dexamethasone only in severe cases on a 

ventilator or moderate cases on supplemental oxygen therapy nevertheless, no benefit observed in mild 

to moderate cases requiring no oxygen. More studies are still necessary to substantiate conclusive use 

with dexamethasone in COVID-19. This narrative review attempts to summarize all available shreds of 

evidence from previously published research articles on the use of dexamethasone in COVID-19 

pandemic treatment. 

Keywords:  COVID-19, Dexamethasone, Acute Respiratory Distress Syndrome, Randomized 
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Introduction  
 
The absence of efficient treatment for the 2019 pandemic of persistent coronavirus disease (COVID-

19) creates a challenge for all specialists and scientists to find an efficient treatment for this disease 

(Beigel et al., 2020). One of these potential treatment options was dexamethasone corresponding to a 

print media announcement in mid-June 2020 (along with consequent report2) from the RECOVERY 

clinical trial(“Dexamethasone in Hospitalized Patients with Covid-19 — Preliminary Report,” 2020a).  
The U.K. Guidelines Released The use of glucocorticoids in hospitalized COVID-19 patients was 

proposed by chief medical officers and by the National Institutes of Health in the United States (National 

Institutes of Health. 2020). As well known, dexamethasone is regarded as essential medicines 

according to the World Health Organization (WHO) and readily available worldwide at affordable low 

cost and long history of safety (National Institutes of Health, 2020). Dexamethasone is a synthetic 

corticosteroid with a more significant activity of immunosuppression (30 times) and a longer duration of 

action (2–3days) than natural cortisone (Beigel et al., 2020). The objective of this narrative review is to 

summarize all available data from previously published studies concerning the use of dexamethasone 

in the treatment of the COVID-19 pandemic. 

 
Methods 
 
A systematic and comprehensive search using specific keywords “Dexamethasone,” “Corticosteroids," 

"Adult Respiratory Distress Syndrome," "COVID-19" from PubMed, Google Scholar, and Cochrane 

Library electronic database was conducted until September 31, 2020. All the papers were subsequently 

thoroughly investigated and presented in the text. 
 
The rationale of the use of dexamethasone in COVID-19: 

According to WHO, the majority of hospitalized COVID-19 patients developing acute respiratory distress 

syndrome (ARDS) (Grasselli et al., 2020), and up to 12% of those patients required invasive mechanical 

ventilation (Docherty et al., 2020; Richardson et al., 2020)The pulmonary histological examination of 

patients with COVID-19 showed diffuse alveolar damage with hyaline membranes (Ackermann et al., 

2020) Additionally, a multiorgan failure may occur because of an uncontrolled inflammatory state 

(Moore et al., 2020)(Qin et al., 2020). Consequently, Corticosteroids can play a crucial role in managing 

these complications associated with hospitalized COVID-19 patients(Rhen & Cidlowski, 2005). 

 
Glucocorticoids have previously been used effectively in COVID-19-related viral infections, such as 

“SARS, Middle East Respiratory Syndrome (MERS), severe influenza, and community-acquired 

pneumonia”(Arabi et al.,2018). Nevertheless, due to the paucity of sufficient data from large 

randomized, controlled trials, the evidence to endorse or discourage the use of glucocorticoids for these 
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disorders has been weak(Arabi et al.2018) (Lansbury et al., 2020). The findings obtained from animal 

models or even small clinical trials of coronaviruses other than COVID 19 were confusing(Nelson Lee 

et al., 2003).  While some therapeutic benefits were observed from prior research measuring the 

efficacy of glucocorticoid therapy in the 2003 Coronavirus Severe Acute Respiratory Syndrome spread 

(SARS-CoV) (Nelson Lee et al., 2003). 

 
On the other hand, recent glucocorticoid therapy meta-analysis for  Middle East respiratory syndrome 
coronavirus (MERS-CoV), SARS-CoV, and SARS-CoV-2 has elicited caution, referring to delays in viral 

clearance and lack of evidence for improved patient outcomes(Li .H et al., 2020.). In line with these 

mixed findings, Many recommendations for the treatment of hospitalized COVID-19 patients have 

suggested that glucocorticoids have either been contraindicated or not prescribed due to the lack of 

credible evidence from large-scale randomized clinical trials (Dagens et al., 2020.). However, 

dexamethasone and methylprednisolone have been suggested for severe cases(Zhao et al., 2020.). 
One research evaluated the mortality effect of dexamethasone in hospitalized patients with severe 
respiratory complications of COVID-19 and concluded that dexamethasone decreased mortality by one-

third in ventilator patients and one-fifth in oxygen-only patients. However, this advantage was not seen 

in milder disease patients who did not require respiratory intervention (University of Oxford, 2020). 
 

Benefits of dexamethasone use in COVID-19: 

We need to outline some main clinical characteristics of this disease to explain the potential benefits of 

dexamethasone in COVID-19. The vital pathophysiological features of severe COVID-19 cases are 

acute pneumonia with substantial radiological opacity and diffuse alveolar injury, inflammatory 
infiltrates, and microvascular thrombosis(Carsana et al., 2020.). Inflammation caused by the release of 

inflammatory chemokines, such as tumor necrosis factor-alpha(TNF-alpha), released by immune cells 

such as neutrophils, has led to pneumonia. (Ware & Matthay, 2000). acute respiratory distress 

syndrome (ARDS ) is caused by fluid accumulation and pneumonia(Ware & Matthay, 2000). 
Severe condition of COVID-19 represents about 15-30% of patients that may result in ARDS that is 

associated with a mortality rate of nearly 65% (X. Li & Ma, 2020). The main contributor to mortality in 

positive COVID-19 patients is ARDS. (Ware & Matthay, 2000)  by causing shock that leads to multiple 

organ failure followed by the death of the patients(C. Huang et al., 2020).  
 
Using dexamethasone in COVID-19 infections is mainly because of its anti-inflammatory action 

comprising cytokine storm, which leads to disease aggravation(Shang et al., 2020)  and decreased 

mortality in acutely ill COVID-19 illnesses(Theoharides & Conti, 2020). In hospitalized patients needing 

supplemental oxygen or mechanical ventilation due to the use of dexamethasone, reduced mortality 

was demonstrated by cumulative results from randomized clinical trials. (“Dexamethasone in 

Hospitalized Patients with Covid-19 — Preliminary Report,” 2020b) Nevertheless, no proven 
improvements were noticed in COVID_19 patients with mild or even moderate disease states or any 
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hospitalized COVID-19 patients who did not require oxygen therapy or mechanical ventilation ( Ledford 

et al.,2020.) 
 
In patients with comorbid conditions, including chronic respiratory disorders, cardiovascular and 

cerebrovascular diseases, diabetes, and hypertension, who have a greater risk of developing severe 

COVID-19 with ARD or multiorgan failure, the protective effect of dexamethasone from a cytokine storm 

is frequently observed(I. Huang et al.,2020). Besides cytokine storm suppression, dexamethasone is 
also indicated in COVID-19 patients to treat severe immune thrombocytopenic purpura(Bomhof et al., 

2020). 
 
Mechanism of action: 

 

It is proposed that dexamethasone's anti-inflammatory activity is likely to mitigate the cytokine storm 

caused by COVID-19 infection, which protects the lungs and ultimately lives and needs thorough 
investigations(Patel et al., 2020). On the other hand, dexamethasone suppresses lymphocytes' actions 

that play a crucial role in coronavirus suppression. Therefore, it is necessary to avoid corticosteroids in 

patients with COVID-19 infections in the initial stable or even in mild-to-moderate conditions (Marinella, 

2020).  Inhibition of dexamethasone's pro-inflammatory state occurs by inhibiting cytokines such as 

interleukin type 1 (IL-1), TNF, and interleukin type 6( IL-6), inhibiting chemokines, or other soluble 

mediators like leukotrienes, prostaglandin E2 (Cain & Cidlowski, 2020). 
 

COVID-19 has recently been subdivided into two phases: in the early phase, virus pathology dominates; 
and in the later phase, immunopathology drives disease. (Cain & Cidlowski, 2020). Perhaps it is not 

unexpected in this way of thinking about COVID-19 that the offer of dexamethasone in the RECOVERY 

study showed minimal benefit when used in patients whose disease had not progressed to a level 

requiring oxygen therapy or ventilation; the immunosuppressive effects of glucocorticoids at this phase 

of the illness may have been probable and may obstructing antiviral responses(Cain & Cidlowski, 2020). 

The predominant influential role of dexamethasone appeared clearly in the hyperinflammatory phase 

of COVID-19 by interrupting the inflammatory cycle(Cain & Cidlowski, 2020). 

 
 

Likewise, in one study's preliminary report specifically concludes, There was no obvious sign that 

dexamethasone offered any advantage to patients who did not receive respiratory care. 

(“Dexamethasone in Hospitalized Patients with Covid-19 — Preliminary Report,” 2020b). In viral severe 

respiratory infections, the beneficial role of glucocorticoids depends on selecting the correct dose. High 

doses can be associated with many complications, and the right time of administration as such care is 

provided when regulation of viral replication is crucial. Inflammation is limited (Nelson Lee et al., 2003).  
The dexamethasone dose in COVID-19 patients was chosen based on several clinical trials that used 

dexamethasone to treat Non-COVID-19 ARDS patients (Theoharides & Conti, 2020). All earlier 
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evidence concluded that large doses of corticosteroids equal to 30 mg / d  of dexamethasone in viral 

pneumonia might be correlated with adverse effects (Cao et al., 2016). Accordingly, dexamethasone 

was used at a low dose rate (6 mg/day) in the several case series that evaluates the use of 

dexamethasone in COVID-19(“Dexamethasone in Hospitalized Patients with Covid-19 — Preliminary 

Report,” 2020a).  
 

Complications: 

Dexamethasone has shown that it can reduce T cells' defensive function, inhibit the production of 

antibodies from B-cells, and prevent a macrophage clearance process, which potentially leads to higher 

viral plasma levels and a greater risk of secondary infection. (Theoharides & Conti, 2020). Additionally, 

slower clearing of viral RNA was also observed in SARS, MERS, and influenza patients treated with 

systemic glucocorticoids, but those findings' clinical significance is uncertain (Lee et al., 2003). 

Potentially severe, but preventable, less common adverse effects such as Strongyloides hyper infection 

or dissemination syndrome (hyperinfection) could be difficult to recognize by many clinicians 
(Krolewiecki et al., 2019). 

 
Most of these fatal iatrogenic adverse effects are asymptomatic and independent of dose or duration of 

treatment and mainly appeared with the use of an immunosuppressive drug in patients with 

unrecognized chronic infection(Requena-Méndez et al., 2017). Correspondingly, in cases with COVID-

19 who are at risk for strongyloidiasis and are candidates for treatment with dexamethasone, physicians 

and health care systems should consider adopting a plan to avoid hyper infection syndrome(Stauffer et 

al.,2020). 
 
As well-known, hyperglycemia can last more than 24 hours after a given dose of dexamethasone. But 

a short steroid course in most of the COVID-19 studies is less likely to have triggered steroid-induced 

hyperglycemia or even worsened glycemic control of pre-existing diabetes patients. Even so, every 

therapist must be attentive to the expected deterioration in hyperglycemia using corticosteroids in 

COVID-19 patients and take some corrective action to deal with it (Singh et al., 2020). 
 
 
in order to avoid some serious side effects of corticosteroids in patients with COVID-19, 

immunoglobulins (IV-IG) and Interferon-beta (IFN-β) have been administered simultaneously in some 

clinical trials to test the hypothesis that early administration of dexamethasone along with IV-IG and 

IFN-β could or may not minimize the consequences of cytokine storm in critically ill patients with COVID-

19 (Sibila et al., 2008). Since dexamethasone is readily accessible and inexpensive and can be 

obtained without a prescription, some individuals can tend to self-medicate. Dexamethasone is, in fact, 

not an antiviral, nor is it a definite cure for COVID19, so it can weaken their immunity and lead to an 
increase in susceptibility to the viral and other infections in healthy individuals (Lim & Pranata, 2020). 
Besides, dexamethasone costs may rise significantly and become difficult for those who need it or even 
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sell it at highly overestimated rates. In such unanticipated cases, healthcare professionals may turn to 

other corticosteroids, such as methylprednisolone, as an option for patients in need.(Lim & Pranata, 

2020). For that, The WHO has also urged pharmaceutical companies to ramp up dexamethasone 

production, as demand is expected to increase (WHO Director-General’s opening remarks at the media 

briefing on COVID-19 - 22 June 2020). 

 
Another issue associated with dexamethasone was the limitations in health systems in any context that 
could affect the intervention's effectiveness and change the risk-benefit balance. A reduced ability to 

monitor blood sugar levels or detect co-morbidities where, for example, steroids are contraindicated 

can have adverse effects. Similarly, in the absence of critical care facilities and perfectly qualified staff, 

steroids can have an even more significant mortality impact than benefits that could turn COVID-19's 

management (Brotherton et al., 2020). 
 
Clinical trial outlines  

Although many previous trials assessed the role of corticosteroids for non-COVID-19 ARDS with 

conflicting results however only a few trials evaluate the effect of corticosteroids or specifical 

dexamethasone in COVID-19(Steinberg et al., 2006; Villar et al., 2020). Most of these studies were 

cohort-limited and had a high degree of heterogeneity about steroid selection, dose, timing, and co-

prescribed broad-spectrum antibiotics and antivirals(Guan et al., 2020; Liu et al.,2020; Wu et al.,2020; 

Zhou et al., 2020). Only one study clearly measured the steroid benefits related to their action(Wu et 

al.,2020); others found little benefit in acute pulmonary injury or ARDS patients, regardless of steroid 

administration timing. Indeed, corticosteroid therapy has also been shown to improve the body's time 
for viral excretion (Ling et al., 2020). 

 
The most relevant study was the randomized assessment of the COVID-19 treatment (RECOVERY) 

trial (open-label, controlled study), which involved 6,425 patients randomized to 6 mg per day of 

dexamethasone or standard treatment. Overall, dexamethasone resulted in a 2.8 % absolute reduction 

in mortality (22.9% vs 25.7% for standard care group; 0.83 [95 % CI, 0.75- 0.93] age-adjusted rate 

ratio). The benefit was greatest for patients with invasive mechanical ventilation at randomization, with 

a mortality rate of 29.3% for dexamethasone vs. 41.4% for standard care (rate ratio, 0.64 [95% CI, 0.51-
0.81]) (“Dexamethasone in Hospitalized Patients with Covid-19 — Preliminary Report,” 2020b). 
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Conclusion 
Still, there have been enduring debates regarding the role of corticosteroids in treating severe infections. 

The pandemic was a powerful stimulus that resolved this dispute in clinical science. Dexamethasone 

may have a protective effect on serious COVID-19 ARDS infections, as clearly appeared in the 

Recovery trial. However, large-scale ongoing clinical trials may shed light on the clinical efficacy of 

corticosteroids in COVID-19 conditions. The exploration of the dose-dependent reaction of 

dexamethasone in extreme COVID-19 patients is warranted by further research. Clinical studies have 
shown that treatment with low-dose dexamethasone supplements endogenous cortisol production to 

reduce immunopathology associated with COVID-19 while preventing high-dose glucocorticoid's 

adverse effects therapy. 
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