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Do Systemic Corticosteroids Reduce Mortality in
Critically Ill Adult Patients With COVID-19?
TAKE-HOME MESSAGE
Corticosteroids are associated with reduced rates of all-cause mortality in critically ill adult patients

receiving respiratory support who have suspected or confirmed coronavirus disease 2019
(COVID-19).
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Group. Association between
administration of systemic
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among critically ill patients with
COVID-19: a meta-analysis. JAMA.
https://doi.org/10.1001/jama.2020.
17023.
Results
Odds ratio of mortality in patients given corticosteroids versus control.

No. of Deaths/Total Patients (%)
Intervention
Annals of Emergen
OR (95% CI)
Steroids
 Control
Overall
 222/678 (32.7)
 425/1,025 (41.5)
 0.66 (0.53–0.82)
OR, Odds ratio; CI, confidence interval.
The meta-analysis included 7 ran-
domized studies comprising 1,703
patients.2 Individual study sample
sizes ranged from 19 to 1,007
patients. Two studies evaluated
high-dose dexamethasone (20 mg
per day), 1 study evaluated low-
dose dexamethasone (6 mg per
day), 3 studies evaluated low-dose
hydrocortisone (200 mg per day),
and 1 study evaluated high-dose
methylprednisolone (80 mg per
day). Patients with COVID-19
who were receiving respiratory
cy Medicine 407
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DATA EXTRACTION AND
SYNTHESIS
The primary outcome was 28-day
all-cause mortality. The secondary
outcome was investigator-defined
serious adverse events. The data
were analyzed with an odds ratio
derived with inverse
variance–weighted fixed effects and
random effects with 95%
confidence intervals. Furthermore,
the authors assessed heterogeneity
with the I2 statistic and the
Cochrane Q statistic. Risk of bias
was determined by the Cochrane
Risk of Bias Assessment Tool.1

Systematic Review Snapshot
support and systemic corticoste-
roids had reduced 28-day all-cause
mortality compared with controls
(Table). The authors performed a
subgroup analysis evaluating the
benefits of corticosteroids with
respect to invasive mechanical
ventilation, oxygen treatment,
vasoactive medications, age, sex,
and days of symptoms. They
identified a benefit in all groups
except those receiving vasoactive
medications. For the secondary
outcome, the authors reported
a total of 64 adverse events
(18.1%) in patients receiving
corticosteroids and 80 (23.4%) in
those receiving placebo or usual
care.

Commentary

COVID-19 is caused by severe
acute respiratory syndrome coro-
navirus 2, first identified in
Wuhan, China, in 2019.3 As of
October 2020, approximately
33.7 million cases have been
identified across 188 countries,
with more than 1 million deaths.4

Illness severity in individuals with
COVID-19 varies widely; howev-
er, preliminary data demonstrate
that the presence of one or more
408 Annals of Emergency Medicine
underlying chronic diseases, such
as diabetes or cardiovascular dis-
ease, is associated with ICU
admission.5,6 In the most severe
presentations, patients develop
substantial hypoxia and signs
and symptoms that may meet
the Berlin criteria for acute
respiratory distress syndrome.7

Although the pathophysiology
of severe COVID-19 manifesta-
tions is still under investigation,
critically ill patients with the
disease appear to have immune
system dysregulation and higher
levels of proinflammatory
cytokines.7

The utility of systemic corticoste-
roids has been previously studied
in patients with non–COVID-19
causes of acute respiratory distress
syndrome.8 Specifically, the
Society of Critical Care Medicine
and the European Society of
Intensive Care Medicine
recommend the administration of
corticosteroids in patients with
early and moderate to severe
acute respiratory distress
syndrome.8 However, the true
benefit of corticosteroids in
non–COVID-19 causes of acute
respiratory distress syndrome is
controversial, with insufficient
evidence to support their routine
use.9 Researchers theorize that in
patients with acute respiratory
distress syndrome, corticosteroids
may reduce serum levels of
proinflammatory cytokines, total
ventilator days, and inhospital
mortality.8 With severe
presentations of COVID-19
appearing to be a specific pheno-
type of acute respiratory distress
syndrome, several investigators
have evaluated the benefit of sys-
temic corticosteroids in critically
ill patients with COVID-19. The
results of this meta-analysis
suggest that systemic corticoste-
roids reduce 28-day all-cause mor-
tality in critically ill adult patients
with COVID-19.2

However, this meta-analysis has
several limitations. First, the pro-
cess regarding final authority and
handling of discrepancies in article
selection was not clearly defined.
Additionally, the definition of crit-
ical illness was not entirely clear,
and further research is needed to
better delineate which patients are
most likely to benefit from cortico-
steroids administration. Only pa-
tients receiving supplemental
oxygen appear to benefit from cor-
ticosteroids. There was significant
heterogeneity between studies
regarding patient populations, time
of onset, and type and dose of the
corticosteroid. Future studies are
needed to determine the optimal
dose, timing, and route of cortico-
steroid administration. Outcome
data were more limited for patients
who left the hospital before 28 days,
which may have underestimated
the longer-term effect. For the
primary endpoint, The Rando-
mised Evaluation of COVID-19
Therapy (RECOVERY) trial eval-
uating dexamethasone provided
the majority of the data (57%),2,10

likely because of the early
suspension of other studies after
the release of the RECOVERY
trial data.2 Adverse event
definitions and reporting varied
between studies, limiting the
ability to meta-analyze this
outcome. Finally, this meta-
analysis included only adult pa-
tients, and the benefits of sys-
temic corticosteroids in critically
ill children remain unknown.

Dr. Jones was the supervising editor
on this article. Dr. Gottlieb did not
participate in the editorial review or
decision to publish this article.
Volume 77, no. 4 : April 2021



Systematic Review Snapshot
1. Sterne JAC, Savovi�c J, Page MJ, et al. RoB

2: a revised tool for assessing risk of
bias in randomised trials. BMJ.
2019;366:l4898.

2. Sterne JAC, Murthy S, Diaz JV, et al; WHO
Rapid Evidence Appraisal for COVID-19
Therapies (REACT) Working Group.
Association between administration of
systemic corticosteroids and mortality
among critically ill patients with COVID-19:
a meta-analysis. JAMA. 2020;324:1330-
1341.

3. Pascarella G, Strumia A, Piliego C, et al.
COVID-19 diagnosis and management: a
comprehensive review. J Intern Med.
2020;288:192-206.

4. Johns Hopkins Coronavirus Resource
Center. Available at: https://coronavirus.
Ima

The AnnalsWeb site www.a
of emergency medicine-r
diagnosis, in 18 categ

your diagnostic skill toda

“Elderly Female With Syn
Vo

Volume 77, no. 4 : April 2021
jhu.edu. Published 2020. Accessed October
1, 2020.

5. CDC COVID-19 Response Team. Preliminary
estimates of the prevalence of selected
underlying health conditions among patients
with coronavirus disease 2019—United
States, February 12–March 28, 2020.
MMWR Morb Mortal Wkly Rep.
2020;69:382-386.

6. Gottlieb M, Sansom S, Frankenberger C,
et al. Clinical course and factors associated
with hospitalization and critical illness
among COVID-19 patients in Chicago,
Illinois. Acad Emerg Med. 2020;27:963-
973.

7. Yuki K, Fujiogi M, Koutsogiannaki S. COVID-
19 pathophysiology: a review. Clin Immunol.
2020;215:108427.
ges in Emergency Medicin

nnemergmed.com contains
elated images, complete wit
ories. Go to the Images pull-d
y. Below is a selection from t

cope” by Byrne, Czuczman, a
lume 58, #1, pp. 105, 115.
8. Annane D, Pastores SM, Rochwerg B, et al.
Guidelines for the diagnosis and management
of critical illness–related corticosteroid
insufficiency (CIRCI) in critically ill patients (part
I): Society of Critical CareMedicine (SCCM) and
European Society of Intensive Care Medicine
(ESICM) 2017 [published correction appears in
IntensiveCareMed.2018]. IntensiveCareMed.
2017;43:1751-1763.

9. Bihari S, Bailey M, Bersten AD. Steroids in
ARDS: to be or not to be. Intensive Care
Med. 2016;42:931-933.

10. Horby P, Lim WS, Emberson JR, et al;
RECOVERY Collaborative Group.
Dexamethasone in hospitalized patients
with Covid-19: preliminary report. N Engl J
Med. 2020. https://doi.org/10.1056/
NEJMoa2021436.
e

a collection of hundreds
h brief discussion and
own menu and test
he Ultrasound Images.

nd Hwang, July 2011,

Annals of Emergency Medicine 409

http://refhub.elsevier.com/S0196-0644(20)31264-6/sref1
http://refhub.elsevier.com/S0196-0644(20)31264-6/sref1
http://refhub.elsevier.com/S0196-0644(20)31264-6/sref1
http://refhub.elsevier.com/S0196-0644(20)31264-6/sref1
http://refhub.elsevier.com/S0196-0644(20)31264-6/sref1
http://refhub.elsevier.com/S0196-0644(20)31264-6/sref3
http://refhub.elsevier.com/S0196-0644(20)31264-6/sref3
http://refhub.elsevier.com/S0196-0644(20)31264-6/sref3
http://refhub.elsevier.com/S0196-0644(20)31264-6/sref3
https://coronavirus.jhu.edu
https://coronavirus.jhu.edu
http://refhub.elsevier.com/S0196-0644(20)31264-6/sref5
http://refhub.elsevier.com/S0196-0644(20)31264-6/sref5
http://refhub.elsevier.com/S0196-0644(20)31264-6/sref5
http://refhub.elsevier.com/S0196-0644(20)31264-6/sref5
http://refhub.elsevier.com/S0196-0644(20)31264-6/sref5
http://refhub.elsevier.com/S0196-0644(20)31264-6/sref5
http://refhub.elsevier.com/S0196-0644(20)31264-6/sref5
http://refhub.elsevier.com/S0196-0644(20)31264-6/sref5
http://refhub.elsevier.com/S0196-0644(20)31264-6/sref5
http://refhub.elsevier.com/S0196-0644(20)31264-6/sref7
http://refhub.elsevier.com/S0196-0644(20)31264-6/sref7
http://refhub.elsevier.com/S0196-0644(20)31264-6/sref7
http://refhub.elsevier.com/S0196-0644(20)31264-6/sref8
http://refhub.elsevier.com/S0196-0644(20)31264-6/sref8
http://refhub.elsevier.com/S0196-0644(20)31264-6/sref8
http://refhub.elsevier.com/S0196-0644(20)31264-6/sref8
http://refhub.elsevier.com/S0196-0644(20)31264-6/sref8
http://refhub.elsevier.com/S0196-0644(20)31264-6/sref8
http://refhub.elsevier.com/S0196-0644(20)31264-6/sref8
http://refhub.elsevier.com/S0196-0644(20)31264-6/sref8
http://refhub.elsevier.com/S0196-0644(20)31264-6/sref8
http://refhub.elsevier.com/S0196-0644(20)31264-6/sref8
http://refhub.elsevier.com/S0196-0644(20)31264-6/sref9
http://refhub.elsevier.com/S0196-0644(20)31264-6/sref9
http://refhub.elsevier.com/S0196-0644(20)31264-6/sref9
https://doi.org/10.1056/NEJMoa2021436
https://doi.org/10.1056/NEJMoa2021436
http://www.annemergmed.com

	Do Systemic Corticosteroids Reduce Mortality in Critically Ill Adult Patients With COVID-19?
	Results
	Commentary


