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Abstract

Objectives: Primary objective: To estimate the effect of corticosteroids compared with usual care or placebo on
mortality up to 28 days after randomization. Secondary objectives: To examine whether the effect of corticosteroids
compared with usual care or placebo on mortality up to 28 days after randomization varies between subgroups
related to treatment characteristics, disease severity at the time of randomization, patient characteristics, or risk of
bias. To examine the effect of corticosteroids compared with usual care or placebo on serious adverse events.

Study design: Prospective meta-analysis of randomized controlled trials. Both placebo-controlled and open-label
trials are eligible.

Participants: Hospitalised, critically ill patients with suspected or confirmed COVID-19.

Intervention and comparator: Intervention groups will have received therapeutic doses of a steroid
(dexamethasone, hydrocortisone or methylprednisolone) with IV or oral administration immediately after
randomization.
The comparator groups will have received standard of care or usual care or placebo.

Main outcome: All-cause mortality up to 28 days after randomization.

(Continued on next page)
© The Author(s). 2020 Open Access This article is licensed under a Creative Commons Attribution 4.0 International License,
which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give
appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if
changes were made. The images or other third party material in this article are included in the article's Creative Commons
licence, unless indicated otherwise in a credit line to the material. If material is not included in the article's Creative Commons
licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.
The Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the
data made available in this article, unless otherwise stated in a credit line to the data.

* Correspondence: jonathan.sterne@bristol.ac.uk
1Population Health Sciences, Bristol Medical School, University of Bristol,
Bristol, UK
2NIHR Bristol Biomedical Research Centre, Bristol, UK
Full list of author information is available at the end of the article

http://crossmark.crossref.org/dialog/?doi=10.1186/s13063-020-04641-3&domain=pdf
http://orcid.org/0000-0001-8496-6053
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
mailto:jonathan.sterne@bristol.ac.uk


Sterne et al. Trials          (2020) 21:734 Page 2 of 3
(Continued from previous page)

Search methods: Systematic searching of clinicaltrials.gov, EudraCT, the WHO ISRCTN registry, and the Chinese
clinical trials registry. Additionally, research and WHO networks will be asked for relevant trials.

Risk of bias assessments: These will be based on the Cochrane RoB 2 tool, and will use structured information
provided by the trial investigators on a form designed for this prospective meta-analysis.

Summary of findings: We will use GRADE to assess the certainty of the evidence.

Statistical analyses: Trial investigators will provide data on the numbers of participants who did and did not
experience each outcome according to intervention group, overall and in specified subgroups. We will conduct
fixed-effect (primary analysis) and random-effects (Paule-Mandel estimate of heterogeneity and Hartung-Knapp
adjustment) meta-analyses. We will quantify inconsistency in effects between trials using I2 statistics. Evidence for
subgroup effects will be quantified by ratios of odds ratios comparing effects in the subgroups, and corresponding
interaction p-values. Comparisons between subgroups defined by trial characteristics will be made using random-
effects meta-regression. Comparisons between subgroups defined by patient characteristics will be made by
estimating trial-specific ratios of odds ratios comparing intervention effects between subgroups then combining
these using random-effects meta-analysis. Steroid interventions will be classified as high or low dose according to
whether the dose is greater or less than or equal to 400 mg hydrocortisone per day or equivalent. We will use
network meta-analysis methods to make comparisons between the effects of high and low dose steroid
interventions (because one trial randomized participants to both low and high dose steroid arms).

PROSPERO registration number: CRD42020197242

Full protocol: The full protocol for this prospective meta-analysis is attached as an additional file, accessible from
the Trials website (Additional file 1). To expedite dissemination of this material, the familiar formatting has been
eliminated; this Letter serves as a summary of the key elements of the full protocol for the systematic review.
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