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Rationale for Use of Corticosteroids in Patients With COVID-19

• Evidence is accumulating that much of the morbidity and mortality associated with 
COVID-19 disease is related to a dysregulated host immune response and it has been 
described and clinically observed that COVID-19 often follows a biphasic pattern with an 
initial viral phase followed in susceptible individuals with a second “host inflammatory” 
phase that may be associated with respiratory failure and the development of ARDS.

• Patients with severe COVID-19 can develop a systemic inflammatory response that can 
lead to lung injury and multisystem organ dysfunction. It has been proposed that the 
potent anti-inflammatory effects of corticosteroids might prevent or mitigate these 
deleterious effects. 

Am J Respir Crit Care Med 2020; 202: 812–821

• Autopsy studies in COVID-19 patients showed lymphocyte alveolitis, acute fbrinous injury 
and organizing pneumonia, which are all probably steroid-sensitive. 
Crit Care. 2020;24:495



Diagram showing clinical phases of COVID 19 & immunomodulatory effects of glucocorticoid therapy 



• Over the past 3 years, accruing data from larger, well conducted 
randomized clinical trials (RCTs) have suggested benefit of corticosteroids 
in ARDS and septic shock:

• APROCCHSS trial ( N Engl J Med. 2018;378(9):809-818 )
• ADRENAL trial (N Engl J Med. 2018;378(9):797-808 )
• DEXA-ARDS trial (Lancet Respir Med. 2020;8(3):267-276 )

• In meta-analyses that incorporated these recent RCTs, corticosteroid use 
was associated with more rapid resolution of shock and mechanical 
ventilation in septic shock and possible lower mortality in both septic shock 
and ARDS. (JAMA Intern Med. 2019;179(2):213- 223 )



Am J Resp Crit Care 2018 Mar 15;197(6):757-756

Conclusions: Corticosteroid therapy in patients with MERS 
was not associated with a difference in mortality after 
adjustment for time-varying confounders, but was associated 
with delayed MERS coronavirus RNA clearance



Conclusions: In 29 studies of steroid use, 25 were inconclusive and 
four were classified as causing possible harm.



• Ten trials involving 6548 patients were pooled in final analysis. 

• Compared with placebo, corticosteroids were associated with:
Higher mortality (RR 1.75, 95% CI 1.30 ~ 2.36, Z = 3.71, P = 0.0002), 

Longer ICU LOS (MD 2.14, 95% CI 1.17 ~ 3.10, Z = 4.35, P < 0.0001), 
Higher rate of secondary infection (RR 1.98, 95% CI 1.04 ~ 3.78, Z = 2.08, P = 0.04), 

But not MV days (MD 0.81, 95% CI − 1.23 ~ 2.84, Z = 0.78, P = 0.44) 
• Conclusions: In patients with influenza pneumonia, corticosteroid use is associated with higher 

mortality.





Randomized Evaluation of Covid-19 Therapy
(RECOVERY)

• Multicenter, open-label, sponsored by the NHS in the UK.
• At 176 NHS organizations in the UK from March 19 to June 8, 2020.
• Clinically suspected or lab. confirmed SARS-CoV-2 infection.
• Initially, recruitment was limited to patients who were at least 18 

years of age, but the age limit was removed starting on May 9, 2020. 
Pregnant or breastfeeding women were eligible.

• Eligible and consenting patients were assigned in a 2:1 ratio to receive 
either the usual SOC alone or the usual SOC plus oral or IV. 
dexamethasone (at a dose of 6 mg once daily) for up to 10 days (or 
until hospital discharge if sooner).



• primary outcome:
All-cause mortality within 28 days after randomization

• Secondary outcomes:  
The time until discharge from the hospital
Subsequent receipt of invasive mechanical ventilation 
Cause-specific mortality 
Receipt of renal hemodialysis or hemofiltration
Major cardiac arrhythmia 
Duration of ventilation





Deaths reported in 482 of 2104 
patients (22.9%) in the 
Dexamethasone group and in 
1110 of 4321 patients (25.7%) in 
the usual care group



29.3% in the Dexamethasone 
group vs. 41.4% in the usual care 
group



23.3% in the Dexamethasone 
group vs. 26.2% in the usual 
care group



17.8% in the Dexamethasone 
group vs. 14% in the usual 
care group







• Unlike with SARS, in which viral replication peaks in the second week of 
illness, viral shedding in SARS-CoV-2 appears to be higher early in the 
illness and declines thereafter. (Lancet Infect Dis 2020;20:565- 74)

• The receipt of dexamethasone was associated with a reduction in 28-day 
mortality among those with symptoms for more than 7 days but not 
among those with a more recent symptom onset. 

• Dexamethasone is on the list of essential medicines of the World Health 
Organization and is readily available worldwide at low cost.





The CoDEX Randomized Clinical Trial

• DESIGN, SETTING, AND PARTICIPANTS: Multicenter, randomized, 
open-label, clinical trial conducted in 41 intensive care units (ICUs) in 
Brazil. 

• Patients with COVID-19 and moderate to severe ARDS, according to 
the Berlin definition, were enrolled from April 17 to June 23, 2020.

• INTERVENTIONS: Twenty mg of dexamethasone intravenously daily 
for 5 days, 10 mg of dexamethasone daily for 5 days or until ICU 
discharge, plus standard care (n =151) or standard care alone (n = 
148).



• The primary outcome: 
• Ventilator-free days during the first 28 days, 

• Secondary outcomes: 
• All-cause mortality at 28 days, 
• Clinical status of patients at day 15 using a 6-point ordinal scale 

(ranging from 1, not hospitalized to 6, death), 
• ICU-free days during the first 28 days,  
• SOFA scores at 48 hours, 72 hours, and 7 days



Patients randomized 
to the dexamethasone 
group had a mean 6.6 
ventilator-free days 
(95% CI, 5.0-8.2) 
during the first 28 
days vs 4.0 ventilator-
free days (95% CI, 2.9-
5.4) in the standard 
care group 
(difference, 2.26; 95% 
CI, 0.2-4.38; P = .04)



• At 7 days, patients in the dexamethasone group had a mean SOFA 
score of 6.1 (95% CI, 5.5-6.7) vs 7.5 (95% CI, 6.9-8.1) in the standard 
care group (difference, −1.16; 95% CI, −1.94 to −0.38; P = .004). 

• There was no significant difference in the prespecified secondary 
outcomes of all-cause mortality at 28 days, ICU-free days during the 
first 28 days, or the 6-point ordinal scale at 15 days.





(CAPE COVID)

• Multicenter randomized double-blind sequential trial conducted in a 
9 participating French ICUs,

• Patients admitted to the intensive care unit (ICU) for COVID-19–
related acute respiratory failure were enrolled from March 7 to June 
1, 2020, with last follow-up on June 29, 2020.

• INTERVENTIONS: Patients were randomized to receive low-dose 
hydrocortisone (n = 76) or placebo (n = 73).

• Treatment was continued at 200 mg/d until day 7 and then decreased 
to 100 mg/d for 4 days and 50 mg/d for 3 days, for a total of 14 days.



(CAPE COVID)
• One of 4 severity criteria had to be present: 

Need for mechanical ventilation with a PEEP of 5 cm H20 or more; 
A PaO2:FIO2 ratio less than 300 on high-flow oxygen therapy; 
A PaO2:FIO2 ratio less than 300 through a reservoir mask; 
Pulmonary Severity Index greater than 130.



• primary outcome: 
• treatment failure on day 21, was defined as death or persistent dependency on 

mechanical ventilation or high-flow oxygen therapy

• secondary outcomes: 
• The need for tracheal intubation 
• Cumulative incidences (until day 21) of prone position sessions,
• ECMO and inhaled nitric oxide; 
• PaO2:FIO2 ratio measured daily from day 1 to day 7, then on days 14 and 21 
• The proportion of patients with secondary infections during their ICU stay



Treatment failure on day 21 occurred in 32 
of 76 patients (42.1%) in the 
hydrocortisone group compared with 37 
of 73 (50.7%) in the placebo group 
(difference of proportions, –8.6% [95.48% 
CI, –24.9% to 7.7%]; P = .29)

hydrocortisone placebo



Prone Position Cumulative Incidence 

There was no significant 
between-group 
difference in rates of 
prone positioning 
(36/76 patients [47.4%] 
in the hydrocortisone 
group vs 39/73 [53.4%] 
in the placebo group; 
hazard ratio, 0.85 [95% 
CI, 0.55 to 1.32]; P = .47



Daily evolution of Pa02:FIO2 ratio during the first week and on 
days 14 and 21 did not significantly differ between the groups 
(P = .37) 



On day 28, 58 patients (38.9%) had at 
least 1 episode of nosocomial infection, 
28 of 75 (37.3%) in the hydrocortisone 
group vs 30 of 73 (41.1%) in the placebo 
group



Eur Respir J 2020; 56: 2002808



• a single-blind, randomized controlled clinical trial involving severe 
hospitalized patients with confirmed COVID-19 at the early 
pulmonary phase of the illness in Iran

• The patients were randomly allocated in a 1:1 ratio by the block 
randomization method to receive standard care with 
methylprednisolone pulse (intravenous injection, 250 mg·day−1 for 3 
days) or standard care alone

• The study end-point was the time of clinical improvement or death, 
whichever came first. Primary and safety analysis was done in the 
intention-to-treat (ITT) population.











The analysis included 1,703 critically ill patients with COVID-19 who were participants in trials conducted in 12 countries 
from February 26 to June 9, 2020.
The median age of the patients was 60 years (IQR 52–68 years); 488 (28.7%) were women
Overall, 1,559 of the patients (91.5%) were on mechanical ventilation



Across the studies, 678 patients received corticosteroids (i.e., dexamethasone, hydrocortisone, methylprednisolone), and 
1,025 received usual care or placebo.
Mortality was assessed at 28 days (five trials), 21 days (one trial), and 30 days (one trial).





• Among the 6 trials that reported serious adverse events, 64 events 
occurred among 354 patients randomized to corticosteroids and 80 
events occurred among 342 patients randomized to usual care or 
placebo. 

• CONCLUSIONS AND RELEVANCE: In this prospective meta-analysis of 
clinical trials of critically ill patients with COVID-19, administration of 
systemic corticosteroids, compared with usual care or placebo, was 
associated with lower 28-day all-cause mortality.



WHO Recommendation



• It is likely that the beneficial effect of glucocorticoids in severe viral 
respiratory infections is dependent on a selection of the 

• Right dose  
• Right time  
• Right patient 

High doses may be more harmful than helpful, as may such treatment 
given at a time when control of viral replication is paramount and 
inflammation is minimal. 



Corticosteroid Equivalency



Monitoring, Adverse Effects, and Drug-Drug Interactions

• Clinicians should closely monitor patients with COVID-19 who are receiving dexamethasone for 
adverse effects (e.g., hyperglycemia, secondary infections, psychiatric effects, avascular necrosis). 

• Prolonged use of systemic corticosteroids may increase the risk of reactivation of latent infections 
(e.g., hepatitis B virus [HBV], herpesvirus infections, strongyloidiasis, tuberculosis). 

• The risk of reactivation of latent infections for a 10-day course of dexamethasone (6 mg once 
daily) is not well-defined. When initiating dexamethasone, appropriate screening and treatment 
to reduce the risk of Strongyloides hyperinfection in patients at high risk of strongyloidiasis (e.g., 
patients from tropical, subtropical, or warm, temperate regions or those engaged in agricultural 
activities) or fulminant reactivations of HBV should be considered. 

• Dexamethasone is a moderate cytochrome P450 (CYP) 3A4 inducer. As such, it may reduce the 
concentration and potential efficacy of concomitant medications that are CYP3A4 substrates. 
Clinicians should review a patient’s medication regimen to assess potential interactions. 

• Coadministration of remdesivir and dexamethasone has not been formally studied, but a clinically 
significant pharmacokinetic interaction is not predicted. 



Considerations in Pregnancy

• A short course of betamethasone and dexamethasone, which are 
known to cross the placenta, is routinely used to decrease neonatal 
complications of prematurity in women with threatened preterm 
delivery.

• Given the potential benefit of decreased maternal mortality and the 
low risk of fetal adverse effects for a short course of dexamethasone 
therapy, the Panel recommends using dexamethasone in hospitalized 
pregnant women with COVID-19 who are mechanically ventilated 
(AIII) or who require supplemental oxygen but who are not 
mechanically ventilated (BIII).



Clinically important questions

• Do the benefit and optimal dosing of corticosteroids differ between 
different ARDS subphenotypes? 

• Should corticosteroid administration be individualized, with initiation, 
dosing, and duration guided by clinical response or biomarkers, such 
as C-reactive protein? 

• Does inflammation rebound after cessation of corticosteroids in some 
patients and would tapering them improve outcomes? 

• What are the true incidence and optimal management of adverse 
effects? 



Clinically important questions

• Should less severely ill or nonhospitalized patients be treated with 
corticosteroids? 

• What is the threshold of illness severity at which corticosteroids are 
now indicated? 

• Do corticosteroids delay clearance of SARS-CoV-2, especially in less ill 
patients not hospitalized, and if so, does this affect clinical outcomes? 

• Should remdesivir or other potentially active therapeutics be 
administered with corticosteroids?



Thank You for Your 
Attention
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