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Abstract
Introduction: As the coronavirus disease 2019 (COVID-19) pandemic progresses, identifying effective
antiviral agents to treat the COVID-19 is of most urgency. E�cacy and safety of corticosteroids in
patients with COVID-19 still are debated. Because high-quality randomized clinical trials (RCTs) on the
use of corticosteroids for patients with COVID-19 recently were published recently, we aim to conduct a
systematic review and meta-analysis of RCTs on corticosteroids therapy in patients with different disease
severity to ascertain the effect on survival.

Methods: We will undertake a comprehensive literature search among PubMed, EMBASE, Cochrane
Library, medRxiv, and bioRxiv from their inception onwards to identify relevant RCTs. Two reviewers will
independently extract data and conduct risk of bias assessments. The primary outcome is all-cause
mortality, mortality of mechanically ventilated patients and patients who did not receive oxygen therapy.
Secondary outcomes include need for mechanical ventilation or oxygen therapy and incidence of adverse
outcomes. Heterogeneity of the estimates across studies will be assessed. Outcomes will be analyzed to
pooled risk ratio and pertinent 95% con�dence interval. A subgroup analysis will be conducted by disease
severity to explore the source of heterogeneity. The systematic review and meta-analysis will be presented
according to the Preferred Reporting Items for Systematic reviews and Meta-Analyses.

Discussion: This systematic review will provide an overview of the current state of evidence concerning
the effect of corticosteroids on survival of patients with COVID-19 depended on the disease severity. Also,
this systematic review will show the limitations and strengths of the studies available in the literature, as
well as recommendations for future avenues of research will be given.

PROSPERO registration number: CRD42020227740. 

Introduction
By December 2020, there were more than 80 million people con�rmed and over 1.7 million deaths cases
of coronavirus disease 2019 (COVID-19) globally. The COVID-19 pandemic probably represents the
biggest global crisis faced by public health worldwide so far. The World Health Organization (WHO)
named the virus 2019-nCoV (novel coronavirus 2019), which belongs to a different branch of the human
severe acute respiratory syndrome CoV (SARS-CoV) and Middle East respiratory syndrome CoV (MERS-
CoV) [1]. At present, there is no effective therapy against this new virus. Identifying effective antiviral
agents to treat the COVID-19 is of most urgency.

Previous studies [2–5] suggested that once 2019-nCoV virus enters into humans, it targets the key
angiotensin-converting enzyme 2 (ACE2) receptor and replicates in cells, leading to cellular injury or death
and releasing pro-in�ammatory alarmins. Moreover, the innate immune response can be stimulated,
resulting in the activation of alveolar macrophages and complement system. The resultant massive
in�ammatory response causes progressive deteriorations of alveolar and vascular injuries, microvascular
thrombosis, and ventilation-perfusion mismatch. In the late stages of the disease, the systemic
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in�ammatory reaction may involve other organs, causing multiple organ dysfunction and death.
Corticosteroid treatment, which were used during SARS-CoV and MERS-CoV outbreaks, could have a role
in inhibiting lung in�ammation, suppressing immune response and pathogen clearance and is considered
as one of the potential candidates to treat COVID-19 theoretically.

As of December 25, 2020, 84 studies of corticosteroids for the treatment of COVID-19 have been
registered on ClinicalTrials.gov. As the pandemic progresses, the pros and cons of corticosteroid therapy
for COVID-19 patients have been a hot issue to be explored. One earlier published prospective meta-
analysis of clinical trials developed by the Clinical Characterization and Management Working Group of
the World Health Organization (WHO), suggested that among 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 [6]. However, the prospective nature of this meta-analysis implies that it
is likely that some important ongoing trails have not been included. In addition, more evidence on the
potential role of corticosteroids in a larger group of patients with non-severe COVID-19 is also needed.

Because some high-quality randomized clinical trials (RCTs)[7–9] on the effect of corticosteroids on
patients with COVID-19 recently were published, recognizing the urgency of evaluating the e�cacy of
corticosteroids to guide clinical management, we intend to conduct a systematic review and meta-
analysis of RCTs on corticosteroid therapy to evaluate the effect on survival of patients with COVID-19
with different disease severity.

Methods And Analysis
The study will be delineated according to the recommendations from the Cochrane Collaboration [10] and
Preferred Reporting Items for Systematic Review and Meta-Analyses guidelines [11, 12]. The study has
been registered on PROSPERO (CRD42020227740) on 23 December 2020. The study is expected to start
on 1 January 2021 and be completed on 30 June 2021. Should any amendments to this protocol be
necessary, they will be recorded on the PROSPERO platform.

Information sources and search strategy
A systematic comprehensive search will be performed independently in PubMed, EMBASE, Cochrane
Library by two reviewers. In order not to miss potentially important research, pre-print servers including
medRxiv, bioRxiv will also be searched. The search strategy will include any RCTs ever performed with
corticosteroids in patients with COVID-19 (see the search strategy in supplementary appendix 1).
Bibliographies of all included studies and any other relevant reviews or meta-analyses identi�ed via the
search will be screened. All databases will be searched from their inception to the search date.

Eligibility criteria
The following criteria will be used for study inclusion: (1) studies involving patients with acute respiratory
failure or pneumonia related to 2019-nCoV infection; (2) random allocation to treatment (corticosteroids
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vs. any comparator with no restrictions on dose or time of administration); (3) published in English. The
exclusion criteria include: (1) nonadult patients; (2) lack of data on all outcomes of interest; (3) duplicate
publications.

Outcomes
The primary outcome is all-cause mortality at the longest available follow-up. Co-primary endpoints are
mortality of mechanically ventilated patients and patients who did not receive oxygen therapy. The
secondary outcomes include: (1) need for mechanical ventilation; (2) need for oxygen therapy; (3)
incidence of adverse outcomes. Details of the de�nitions and measurement of serious adverse events will
be will be determined after preliminary literature review and data collection.

Study selection and data extraction
All records identi�ed in the databased will be collected in the reference management software EndNote
X8 (Thomson Reuters, New York, NY), and deduplication will be performed. Upon deduplication, records
will be screened in two stages. Firstly, the title and the abstract of all records will be screened against the
aforementioned eligibility criteria. Secondly, full texts of all articles not excluded in the �rst stage will be
reviewed to determine whether all relevant criteria are met. Both stages will be performed independently
by two reviewers. Disagreement will be resolved by consensus. If no consensus can be reached,
disagreement will be resolved by adjudication of a designated third reviewer. We will extract the following
variables: authors, publication year, study design, population, treatment details (including corticosteroid
use, types and doses of corticosteroids, and other treatments), and outcome measures such as mortality,
need for mechanical ventilation or oxygen therapy, length of stay and adverse reactions to
corticosteroids. We will present the process of search and study selection using a �ow process chart.

Quality assessment
The internal validity and risk of bias of included studies will be evaluated by two reviewers independently,
and the level of agreement between them will be recorded. Any disagreements between the two reviewers
will be resolved by discussion with a third reviewer. The risk of bias assessment tool developed by the
Cochrane collaboration [13] will be utilized to assess the quality of included studies. Risk of bias and
quality scores will be presented in a table.

Statistical analysis
The meta-analysis of comparable data will be performed using Stata version 15.0 software. Binary
outcomes from individual studies will be analyzed to compute individual and pooled risk ratio (RR) and
pertinent 95% con�dence interval (CI) by means of inverse variance method. Statistical heterogeneity
across studies will be assessed by the Cochrane Q test and quanti�ed by calculating I2. An I2 of > 50% will
be considered to indicate substantial heterogeneity. The random-effects model or the �xed-effect model
will be used depending on the heterogeneity of studies included. The pooled RR with 95% CI will be given
for either the �xed-effect model or the random-effects model. Sensitivity analyses will be performed by
sequentially removing each study and reanalyzing the remaining dataset by analyzing only data from
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studies with low risk of bias and by analyzing studies with low heterogeneity. In addition, we will conduct
a subgroup analysis by disease severity to explore the source of heterogeneity. Severity of COVID-19 is
based on American Thoracic Society guidelines [14] and the National Guidelines of China [15]. The
potential for publication bias will be assessed by funnel plots.

Discussion
This systematic review will provide an overview of the current state of evidence concerning the effect of
corticosteroids on survival of patients with COVID-19 depended on the disease severity. As the COVID-19
pandemic progresses, the primary outcomes analyzed will provide evidence for helping guide clinicians
and researchers to understand the safety and e�cacy of corticosteroids accurately. Secondary, outcomes
will provide information to help government, medical institutions and clinicians to adjust and update the
therapeutic schedules of COVID-19 in a timely manner. A decreased timespan from evidence to clinical
practice is particularly important in this international healthcare crisis. Furthermore, this systematic
review will show the limitations and strengths of the studies available in the current literature, as well as it
will to encourage the �nancing of new studies by public health managers and governmental entities.
Strengths of this systematic review include the search in multiple databases, the systematic approach
including screening, data extraction, and quality assessment by two independent reviewers, as well as
transparency in reporting according to guidelines. The main limitation is the language restriction to
English. Only English articles will be included in our study, resulting to the fact that relevant data from
non-English spoken areas may lose, and this may cause publication bias to some extent.

Abbreviations
COVID-19: coronavirus disease 2019; WHO: World Health Organization; 2019-nCoV: novel coronavirus
2019; SARS-CoV: severe acute respiratory syndrome coronavirus; MERS-CoV: Middle East respiratory
syndrome coronavirus; ACE2: angiotensin-converting enzyme 2; RCTs: randomized clinical trials; RR: risk
ratio; CI: con�dence interval
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