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Corticosteroids were the first drugs proven to reduce mortality in Covid-19. In June 2020, the
RECOVERY group announced the results of their seminal trial showing dexamethasone 6mg per
day was able to reduce 28-day mortality in hospitalized patients with Covid needing
supplemental oxygen or mechanical ventilation (1). Meta-analysis from randomized controlled
trials (RCT) in Covid-19 patients confirmed RECOVERY results (2). In those RCTs, corticosteroid
doses were low (dexamethasone 6mg per day) or intermediate (dexamethasone up to 20mg

per day).

Early in the Covid-19 pandemics, some authors proposed that severe cases of Covid-19 evolved
with a cytokine storm with characteristics resembling the hemophagocytic
lymphohistiocytosis, an hyperinflammatory syndrome characterized by a fulminant and often
fatal hypercytokinemia with multiple organ dysfunction(3). The cytokine storm hypothesis has
led many to propose, and prescribe, high dose corticosteroids for severe or critical Covid-19

patients.

Several observational studies assessing corticosteroid pulse versus low-dose corticosteroids for
patients with Covid-19 have been reported, many with favorable results on clinical outcomes
(4-14). Main characteristics and results of these studies are available in Table 1. A systematic
review with meta-analysis of those studies showed a non-statistically significant effect on
mortality (odds ratio, 0.66; 95% confidence interval, 0.44 to 1.01; P=0.05) (15). However,
confounding bias can hardly be discarded as an explanation for apparent treatment effects
obtained in observational studies. One trial of methylprednisolone pulse (250mg/day for three
days) for Covid-19 patients was reported in the European Respiratory Journal, although the
control group of that study did not receive any corticosteroid therapy (9). Therefore, robust

evidence from randomized controlled trials to address the question of whether pulse



corticosteroids are superior to low dose corticosteroids for patients with severe Covid-19 was

needed.

In this issue of the European Respiratory Journal, Salvarani and colleagues report a double-
blind, randomized controlled trial comparing intravenous methylprednisolone pulses (1g per
day) for 3 consecutive days or placebo in addition to standard dexamethasone in hospitalized
patients with COVID-19 (16). The authors conducted a rigorous study, the first randomized
controlled trial aiming to respond a very relevant questions many clinicians posed themselves

while caring for patients with severe Covid-19.

The trial included hospitalized patients with confirmed Covid-19 pneumonia with more than 5
days initial symptoms, requiring supplemental oxygen (except mechanical ventilation), with
Pa0,/FiO, between 100-300, and C-reactive protein greater than 5mg/dL. Patients in both
groups received standard treatment dexamethasone (6 mg/day oral or intravenous for 10
days). The primary outcome was the duration of the hospitalization (the time interval between

randomization and hospital discharge without supplemental oxygen).

A total of 304 patients were enrolled (152 randomized to methylprednisolone group and 152
to placebo). 112 (75.4%) patients in the pulse group and 111 (75.2%) in the placebo group
were discharged without oxygen within 30 days (hazard ratio 0.92, 95% Cl, 0,71 to 1.20). No
difference was observed in time to discharge (15 vs 16 days, respectively). No benefits were
showed in the secondary outcomes for the methylprednisolone vs placebo group: admission to
ICU or death (20.0% vs 16.1%); deaths (10.0% vs 12.2%); or on other exploratory analyses.
Adverse events were reported in 34.2% of participants in the placebo group, and 36.2% in the

methylprednisolone group.

Why was the pulse methylprednisolone pulse therapy not superior to the 6mg per day
dexamethasone therapy? The cytokine storm was proposed early in the Covid-19 pandemics,
however a subsequent rapid systematic review questioned the role of cytokine storm in
patients with Covid-19. Compared to patients with severe or critical Covid-19, levels of
interleukin-6 were nearly 100 times higher in patients with chimeric antigen receptor (CAR) T
cell-induced cytokine release syndrome, 27 times higher in patients with sepsis of other
causes, and 12 times higher is patients with acute respiratory syndrome unrelated to Covid-19
(17). Thus, a possible explanation for lack of benefit of pulse corticosteroids is that excessive

immunosuppression is unnecessary for most patients with severe or critical Covid-19.

One might also wonder that methylprednisolone pulses might be beneficial for critical cases

needing invasive mechanical ventilation or for subsets of patients evolving with severe



progressive ARDS after many days of mechanical ventilation. These subsets of patients were
not enrolled in the trial. Heterogeneity of treatment effects according to degrees of
inflammatory response was not assessed, and would be valuable in future trials comparing

different corticosteroid doses for Covid-19.

A third possible explanation for lack of significant effect of methylprednisolone pulse on the
clinical outcome is insufficient sample size. The trial effect estimate on time to discharge
without oxygen was imprecise. The 95% confidence interval around the hazard ratio is
compatible with both a substantial benefit (95% Cl lower limit, 0.71) or harm (95% upper limit,
1.20). Therefore, although the results do not suggest an effect on the primary outcome, they

also do not rule it out.

Highly reliable evidence supports use of oral or intravenous corticosteroids at low doses (e.g.
dexamethasone 6mg per day) for hospitalized patients with Covid-19 needing supplemental
oxygen or mechanical ventilation. However, the results from available studies are inconclusive
regarding the effect of intravenous corticosteroid pulses as compared to low dose
corticosteroids in Covid-19. Hence, corticosteroid pulses should not be generally used in

clinical practice outside the context of clinical trials.



Table 1. Studies comparing intravenous corticosteroid pulses versus low dose corticosteroids or no corticosteroids for hospitalized Covid-19 patients

Study Design Country Patients Intervention Comparison Main results
Batirel 2021® Retrospective Turkya N=450 Methylprednisolone Dexamethasone Length of ICU stay: 4.5 on pulse steroids, 8 days on
cohort Mild to 250mg/day 6mg/day dexamethasone, 9 days on standard care.
severe No corticosteroid
Fernandez-Cruz Retrospective Spain N=463 Methylprednisolone Methylprednisolone Mortality pulse group 15.1% vs 13.5% low dose
2020 cohort Moderateto  >125mg/day 1mg/kg/day (P=0.71)
severe
Dafni 2022% Retrospective Greece N=58 Methylprednisolone Dexamethasone Duration of hospitalization was shorter for those
cohort Severe to 250mg/day 6mg/day who received methylprednisolone pulses (9.5 vs
critical 13.5, p<0.001).
Edalatifard 2020 Randomized Iran N=68 Methylprednisolone No corticosteroid Clinical improvement (94.1% vs 57.1%) and
controlled trial Severe 250mg/day for 3 days mortality (5,9% vs 42,9%) better with pulse
methylprednisolone
Ruiz-Irastorza 2020 Retrospective Spain N=242 Methylprednisolone No corticosteroid Adjusted hazard ratio for death 0.35 (95% Cl, 0.11
cohort Moderateto  125mg to 250mg/day to 1.06) and HR for death or intubation 0.33 (95%
severe on Cl, 0.13 to 0.84)
second week
Liu 2020"? Prospective China N=31 Methylprednisolone Methylprednisolone No difference in T-lymphocyte count or IL6 levels
cohort Mild to >2mg/kg/day <2mg/kg/day
critical
Mareev 2020'*% Retrospective Russia N=34 Methylprednisolone No corticosteroid Improvement in clinical status and inflammatory
cohort Severe 1,000mg/day markers with corticosteroids
Pinzon 2021 Retrospective Colombia N=216 Methylprednisolone Dexamethasone After starting the corticosteroid,
and prospective Severe 250mg to 500mg/day  6mg/day transfer to the intensive care unit (4.8% vs. 14.4%)
cohort for 3 days and mortality (9,5% vs. 17.1%) was
lower in the group that received
methylprednisolone.
Rodriguez-Baiio Retrospective Spain N=195 Methylprednisolone Methylprednisolone Intubation or death up to 21 days in 27/117(23.1%)
2020 cohort Moderateto  equivalent equivalent intermediate to high dose vs 12/78 (15.4%) in
severe >250mg/day <125mg/day pulse group
Lopez Zuniga 2020" Prospective Spain N=318 Methylprednisolone Methylprednisolone Reduction in mortality (HR, 0.09; 95% Cl, 0.02 to
cohort Moderateto  >1.5mg/kg/day (or <1.5mg/kg/day (or 0.36)
severe dexamethasone dexamethasone

equivalent dose)

equivalent dose)




Abbreviations: ICU, intensive care unit; HR, hazard ratio; Cl, confidence interval.
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