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Disclaimer:

• This webinar is organized by Iranian Society of Pulmonologists in collaboration with 
Cobel Darou.

• The presentations are fully scientific and do not contain promotional contents.

• I have not received any speaker fee for this presentation.

• The CME responsibility is not with Cobel Darou.

• The content is selected and prepared by Iranian Society of Pulmonologists.

• Adverse event reporting and Medical Information queries for Cobel Darou GSK 
marketed products will be sent to Cobel Darou via the link at the final slide. 
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Corticosteroids in the 
Acute Respiratory Distress Syndrome 

Jesús Villar, MD, PhD, FCCM

CIBER de Enfermedades Respiratorias, Instituto de Salud Carlos III, Madrid, Spain
Research Unit, Hospital Universitario Dr. Negrín, Las Palmas de Gran Canaria, Spain

Keenan Research Center for Biomedical Science, St. Michael’s Hospital, Toronto, Canada
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Lung 
inflammation 
in ARDS –
Friend or foe?

Peter M. Suter
NEJM 2006, 
354:1739-42
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• Reducing the extravasation of plasma through intercellular junctions of 
the capillary

• Inhibiting the adhesion and migration of leukocytes across the capillary 
wall 

• Corticosteroids diffuse across leukocyte cell membranes and bind to 
glucocorticoid receptors in the cytoplasm. 

• The activated corticosteroid–receptor complexes translocate into the 
nucleus, which may encode anti-inflammatory proteins

• Activated nuclear corticosteroid receptors also inhibit, or switch off, 
inflammation genes, thereby blocking the transcription of inflammatory 
proteins by nuclear factor-κB (NF-κB) and activator protein 1

Corticosteroids can decrease the signs and symptoms of inflammation
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Corticosteroids in the 
Acute Respiratory Distress Syndrome 

Actions of corticosteroids

Cytokine Storm Syndromes

Determinants of clinical efficacy of corticosteroids in ARDS

DEXA-ARDS trial

Recovery trial

WHO REACT meta-analysis

Corticosteroids in ARDS. More questions than answers

Takeaways
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Types of Cytokine Storm Syndromes

• Malig. Assoc.: malignancy associations
• CRS: cytokine release syndromes
• ARDS: acute respiratory distress 

syndrome
• SJIA: systemic juvenile idiopathic 

arthritis
• MAS: macrophage activation syndrome
• EBV: Epstein-Barr virus
• HLH: hemophagocytic

lymphohistiocytosis

Henderson et al, Arthritis & Rheumatology 2020, 72:1059;  Tothova Z et al, J Intensive Care Med 2015, 30:401

Cytokine Storm Syndromes: An Umbrella Term
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Timing of initiation: early better than late.

Dosage: sufficient to achieve close to maximal saturation of 
glucocorticoid receptor (MP 80-100 mg, DEXA 20 mg).

Mode of administration: iv bolus and/or continuous infusion.

Duration of exposure: no concerns about higher doses or prolonged (up 
to 28 days) treatment.

Dose tapering: gradual de-escalation to avoid inflammation rebound 
(when prolonged therapy).

Determinants of clinical efficacy of corticosteroids in ARDS

Meduri et al, Intensive Care Med 2020, 46:2284-96; Meduri et al, Intensive Care Med 2021
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Hospital mortality in ARDS patients without COVID-19 randomized before day 14
10 RCTs, 1093 patients, 8 countries                   Villar et al, Crit Care Expl 2020, 2:e0111
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The aggregate data from 10 RCTs (n = 1,093)

• CST is associated with a sizable reduction in duration of 
MV and hospital mortality 

• Prolonged CST on reduction of 
ventilator dependence and hospital 
mortality
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RCTs of corticosteroids in ARDS 
(Arulkumaran et al, ICM 2020, 26:2108)

Author (Year) Enrolment criteria & No. 
Patients

Initiation timing Corticosteroids Risk ratio for 
death

Meduri et al 
(1998)

AEC definition & LIS
24 patients

After 7 days of MV MP: 2 mg/kg x 14 days then 
tapering

0.05 (0-0.78)

Steinberg et al 
(2006)

P/F <200
180 patients

Between days 7 
and 28

MP: 0.5 mg/kg 6 hourly x 14 d 
then tapering

1.02 (0.65-1.62)

Meduri et al 
(2007)

AEC definition
91 patients

Within 72 h MP: 1 mg/kg/day x 14 d then 
tapering

1.25 (0.9-1.74)

Liu et al (2012) P/F ≤ 200
26 patients

Within 72 h HC: 300 mg/day for 7 days 0.33 (0.08-1.31)

Rezk et al (2013) P/F ≤ 200
27 patients

Within 48 h MP: 1 mg/kg/day x 14 days 
then tapering

0.08 (0.0-1.32)

Tongyoo et al 
(2016)

AEC definition
197 patients

Within 12 h HC: 50 mg 6 hourly x 7 days 0.86 (0.6-1.23)

Villar et al (2020) P/F ≤ 200
277 patients

Within 24 h DEXA: 20 mg/day x 5 days 
then 10 mg/day x 5 days

0.58 (0.39-0.85)

Recovery trial 
(2020)

COVID-19 requiring MV
1007

Not stated DEXA: 6 mg/day x up to 10 
days (median 6 days)

0.64 (0.51-0.81)
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Dexamethasone treatment for the acute respiratory distress syndrome: 
a multicenter, randomized controlled trial

JesúsVillarMDacdCarlosFerrandoMDabeDomingoMartínezMDfAlfonsoAmbrósMDgTomásMuñozMDhJuan 
ASolerMDfGerardoAguilarMDeFranciscoAlbaMDiElenaGonzález-HiguerasMDjLuís AConesaMDfCarmenMartín-RodríguezMDgFrancisco JDíaz-
DomínguezMDkPabloSerna-GrandeMDhRosanaRivasMDlJoséFerreresMDmJavierBeldaMDeLucíaCapillaMDnoAlecTalletMDp…JesúsVillar

Summary

Background

There is no proven specific pharmacological treatment for patients with the acute respiratory distress syndrome (ARDS). The 
efficacy of corticosteroids in ARDS remains controversial. 

Methods

We did a multicenter, randomized controlled trial in a network of 17 intensive care units (ICUs) in teaching hospitals across 
Spain in patients with established moderate-to-severe ARDS

Patients with brain death, terminal-stage disease, or receiving corticosteroids or immunosuppressive drugs were excluded. 

Patients in the dexamethasone group received an intravenous dose of 20 mg once daily from day 1 to day 5, which was 
reduced to 10 mg once daily from day 6 to day 10
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Dexamethasone treatment for the acute respiratory distress syndrome: 
a multicenter, randomized controlled trial

JesúsVillarMDacdCarlosFerrandoMDabeDomingoMartínezMDfAlfonsoAmbrósMDgTomásMuñozMDhJuan 
ASolerMDfGerardoAguilarMDeFranciscoAlbaMDiElenaGonzález-HiguerasMDjLuís AConesaMDfCarmenMartín-RodríguezMDgFrancisco JDíaz-
DomínguezMDkPabloSerna-GrandeMDhRosanaRivasMDlJoséFerreresMDmJavierBeldaMDeLucíaCapillaMDnoAlecTalletMDp…JesúsVillar

Findings

Between March 28, 2013, and Dec 31, 2018, we enrolled 277 patients and randomly assigned 139 patients to the 
dexamethasone group and 138 to the control group. 

At 60 days, 29 (21%) patients in the dexamethasone group and 50 (36%) patients in the control group had died 
(between-group difference −15·3% [–25·9 to −4·9]; p=0·0047). 

The proportion of adverse events did not differ significantly between the dexamethasone group and control group. 

The most common adverse events were hyperglycaemia in the ICU (105 [76%] patients in the dexamethasone 
group vs 97 [70%] patients in the control group), new infections in the ICU (eg, pneumonia or sepsis; 33 [24%] vs 35 
[25%]), and barotrauma (14 [10%] vs 10 [7%]).

Interpretation

Early administration of dexamethasone could reduce duration of mechanical ventilation and overall mortality in patients 
with established moderate-to-severe ARDS

https://www.sciencedirect.com/topics/medicine-and-dentistry/hyperglycemia
https://www.sciencedirect.com/topics/medicine-and-dentistry/barotrauma
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QUESTION Does treatment with systemic dexamethasone provide clinical benefit in adults with established moderate-to-severe acute 
respiratory distress syndrome (ARDS)? 
CONCLUSION This randomized trial found that in patients with ARDS, intravenous dexamethasone administered for 10 days, compared 
with no-dexamethasone, resulted in significant reduction in ventilator-free days over 28 days and number of deaths over 60 days. 
POPULATION

191 men
86 women

Adults with established moderate to 
severe ARDS (PaO2/FiO2≤200 on a 
PEEP-FiO2 trial at 24 h of meeting 
Berlin criteria.

Mean age: 57 years

LOCATIONS

17 ICUs
in 15 cities 
of Spain

Villar J, Ferrando C, Martínez D, et al; DEXA in ARDS Network. Dexamethasone treatment for the acute respiratory distress syndrome: a multicentre, 
randomised controlled trial. Lancet Respir Med 2020, 8:267-76. 

INTERVENTION

139 138
Dexamethasone Control
10 intravenous doses: No dexamethasone
20 mg/day (day 1-5),
10 mg/day (day 6-10)

Lung-protective ventilation in both groups

PRIMARY OUTCOME
Number of ventilator-free days at 28 days.

SECONDARY OUTCOME
All-cause mortality 60 days after randomization.

277 patients randomized 

FINDINGS
Ventilator-free days (VFDs)

Dexamethasone
Mean VFDs
12.3 days

Control
Mean VFDs
7.5 days
Absolute difference: 4.8 days (95% CI: 2.6 - 7.0)

All-cause mortality at day 60

Dexamethasone 21% (29/139)

Control 36% (50/138)

Absolute difference: -15% (95% CI: -26 to -5)

1 28

1 28
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Main causes of ARDS
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• Analysis of subgroups results in a clinical trial is unreliable, even in a large trial.

• This is the result of a combination of:
• Reduced statistical power
• Increased variance
• Play of chance

• The lack of a statistically significant effect is not evidence of lack of a real effect.

Curr Control Trials Cardiovasc Med 2000, 1:25-7

“Subgroup-specific trial mortality results can provide wrong answers 
for individualising patient care” 

R. Peto (British J Cancer 2011, 104:1057-8)
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Villar J, Ferrando C, Martínez D, et al; DEXA in ARDS Network. Dexamethasone treatment for the acute respiratory 
distress syndrome: a multicentre, randomised controlled trial. Lancet Respir Med 2020, 8:267-76. 

P=0.059

P=0.012

0

10

20

30

40

50

60

Bacterial Pneumonia Viral Pneumonia Sepsis+Pneumonia

Dexamethasone Control
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P=0.003
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NEJM, published on July 17, 2020 

Multicenter (176), randomized controlled, open-label (March–June 2020). Dexamethasone: 6 mg/day x 10 days
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WHO Rapid Evidence Appraisal for COVID-19 Therapies (REACT) Working Group, et al. JAMA 2020, 324:1330-41

Meta-Analysis: Steroids in COVID-19
7 RCTs, 1703 patients, 12 countries
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Sterne et al, JAMA 2020, 324:1330-41
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Intensive Care Med (2021) 47:521–537 https://doi.org/10.1007/s00134-021-06394-2 
Corticosteroids in COVID-19 and non-COVID-19 ARDS: a systematic review 
and meta-analysis 
Chaudhuri1,2 , Kiyoka Sasaki1 , Aram Karkar1 , Sameer Sharif1 , Kimberly Lewis1,2, Manoj J. Mammen3 , Paul Alexander2 , Zhikang Ye2 , Luis Enrique Colunga Lozano2 , 
Marie Warrer Munch4 , Anders Perner4 , Bin Du5 , Lawrence Mbuagbaw2,6, Waleed Alhazzani1,2, Stephen M. Pastores7 , John Marshall8 , François Lamontagne9 , 
Djillali Annane10, Gianfranco Umberto Meduri11 and Bram Rochwerg1,2,1

Purpose
Corticosteroids are now recommended for patients with severe COVID-19 including those with COVID 

related ARDS. This has generated renewed interest regarding whether corticosteroids should be used in 
non-COVID ARDS as well. 
The main outcome for this review was 28-day-mortality
Results

We included 18 RCTs enrolling 2826 patients. The use of corticosteroids probably reduced 
mortality in patients with ARDS of any etiology (2740 patients in 16 trials, RR 0.82, 95% CI 
0.72–0.95, ARR 8.0%, 95% CI 2.2–12.5%, moderate certainty). Patients who received a longer 
course of corticosteroids (over 7 days) had higher rates of survival compared to a shorter 
course
Conclusion
The use of corticosteroids probably reduces mortality in patients with ARDS. This effect was 
consistent between patients with COVID-19 and non-COVID-19 ARDS, corticosteroid types, 
and dosage
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The aim of this study was to evaluate the clinical effects of dexamethasone administration in 
patients with mild to moderate acute respiratory distress syndrome (ARDS) due to coronavirus 
disease 2019 (COVID-19).
RESULT 

No significant differences were observed in the other outcomes. This study showed 
that corticosteroid administration had no clinical benefit in patients with COVID-19-
induced mild to moderate ARDS. 
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Recommendation 1:
We recommend systemic corticosteroids rather than no corticosteroids 
for the treatment of patients with severe and critical COVID-19 (strong 
recommendation, based on moderate certainty evidence).

Recommendation 2:
We suggest not to use corticosteroids in the treatment of patients with 
non-severe COVID-19 (conditional recommendation, based on low 
certainty evidence).

Understanding the recommendations 

WHO website. Corticosteroids for COVID-19. 2020.
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Intensive Care Med 2021*

Why a dose of 6 mg was selected in the RECOVERY trial?
Reporting overall all-cause mortality
DEXA-ARDS: ICU, hospital, and 60-day
RECOVERY: 28-day
WHO REACT meta-analysis: 5 at 28-day, 1 at 21-day, 1 at 30-day
Management: MV vs. Non-invasive MV vs. Oxygen
No definitive conclusions: type of corticosteroids, timing of initiation, 
optimum dose, duration of treatment, etc.
IT IS TIME to know the LONG-TERM outcome data of RECOVERY trial.

*Commentary to a paper by Arabi et al (Intensive Care Med 2020, 46:2067)
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Which one?

Methylprednisolone
Hydrocortisone
Dexamethasone

DEXAMETHASONE 
merits priority

When?

At ARDS onset
Within 24 hours

At ARDS onset (if 
intubated) merits 
further attention

Dose?

Near corticosteroid 
receptor saturation 
merits attention

Low dose
Medium dose
Higher dose

How long?

10 days merits 
priority

10 vs 14 vs 28 days
With/without tapering

Corticosteroids in ARDS: More questions than answers
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corticosteroids, and dose tapering

NCT04509973: COVID STEROID 2 (Higher vs. Lower Doses of Dexamethasone in Patients 
with COVID-19 and Severe Hypoxia)

NCT04545242: DEXA-REFINE (Efficacy of Higher vs. Lower Doses of Dexamethasone in 
Patients with Acute Hypoxemic Respiratory Failure Caused by Infections).

NCT04636671: MEDEAS (Methylprednisolone vs. Dexamethasone in COVID-19 
Pneumonia).
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Concluding Remarks

We DO NOT have strong evidence for when to initiate and 
for how long to use corticosteroids in ARDS.

Whether DEXAMETHASONE is the corticosteroid of choice 
in ARDS merits further studies.

• We have STRONG evidence that corticosteroids can 
reduce the risk of death in patients with ARDS.

• We have STRONG evidence that corticosteroids can 
reduce the risk of death in patients with non-ARDS AHRF.Key

Takeaways
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Thank
You
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For adverse events reporting of any GSK products, 
kindly call: (021) 88664496 or (021) 88208129 
or E-mail: pv@cobeldarou.com

For full Prescribing Information and any Medical 
Information queries please email: 
medinfo@cobeldarou.com

mailto:pv@cobeldarou.com
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