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Review question
What is the safety and effectiveness of interleukin 1 inhibitor agents (specifically Anakinra) or anti-IL6
monoclonal antibodies (Tocilizumab, Sarilumab, Siltuximab) to treat patients following infection with SARS-
CoV, MERS or the novel SARS-CoV2 viruses?
 
Searches
Electronic searches will be carried out in MEDLINE, EMBASE, the Cochrane Central Register of Controlled
Trials (CENTRAL) and ClinicalTrials.gov using keywords and controlled vocabulary terms (i.e. medical sub-
heading (MeSH) terms, EMTREE terms). 

Keywords will include patient-related terms (severe acute respiratory syndrome, Middle East respiratory
syndrome, COVID19), and treatment-related terms (Anakinra, Tocilizumab, Sarilumab, Siltuximab). 

Pre-print servers including medRxiv, bioRxiv and ChinaXiv will also be searched. 

In addition, hand searches will be conducted of the reference lists of eligible primary studies, and relevant
review articles.

All relevant original studies in human adult patients (aged >18) will be eligible for inclusion regardless of
publication status, including conference abstracts and case reports.
Retrospective studies will also be eligible.

No language criteria will be applied.
Letters, commentaries, expert opinions, editorials and other non-original studies will be excluded.

 
Types of study to be included
All relevant original studies in human adult patients (aged >18) will be eligible for inclusion regardless of
publication status, including conference abstracts and case reports. 

Retrospective studies will also be eligible. 

No language criteria will be applied. 
Letters, commentaries, expert opinions, editorials and other non-original studies will be excluded.

 
Condition or domain being studied
The novel Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV2) first appeared in Wuhan, China
in December 2019, and has since been declared a global pandemic by the World Health Organisation
(WHO), infecting thousands worldwide.

The resulting illness, COVID-19, is typically characterised by severe flu like symptoms, but in a subgroup,
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can progress to hypoxemic respiratory failure and acute respiratory distress syndrome requiring mechanical
ventilation. 

Accumulating evidence suggests a hyperinflammatory response characterised by a cytokine storm syndrome
may be responsible for this deterioration. 

We aim to systematically appraise the literature to assess the safety and effectiveness of immunomodulatory
agents for the treatment of COVID-19, drawing on experiences and studies from previous similar coronavirus-
related super-infections (SARS-CoV, MERS).
 
Participants/population
Adult patients (aged>18) hospitalised with suspected or confirmed COVID-19, SARS, or MERS.
 
Intervention(s), exposure(s)
Immunomodulatory agents namely:

a) Anakinra;

b) Tocilizumab;

c) Sarilumab;

d) Siltuximab.
 
Comparator(s)/control
Those not receiving immunomodulatory therapy (placebo, standard treatment regimens, other active
treatments).
 
Context
 
Main outcome(s)

1) The percentage of subjects reporting each severity rating on the 6-point ordinal scale at Day 15:

a) Death;

b) Hospitalised on invasive mechanical ventilation or ECMO (extracorporeal membrane oxygenation);

c) Hospitalised, on non-invasive ventilation or high flow oxygen devices;

d) Hospitalised, requiring supplemental oxygen;

e) Hospitalised, not requiring supplemental oxygen;

f) Not hospitalised.

2) Time to hospital discharge (days).

* Measures of effect

The proportions of individuals meeting each outcome will be included in meta-analysis to provide summary
estimates of proportions and errors, meta-analysis using generalised linear models will evaluate the
likelihood of primary outcomes according to relevant clinical factors.
 
Additional outcome(s)
Time to clinical improvement (days).

Duration of mechanical ventilation (days).
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Overall mortality.

Mortality at 28 days.

Treatment related adverse events.

IL-6 level (for anti-IL6 monoclonal antibodies).

* Measures of effect

The proportions of individuals meeting each outcome will be included in meta-analysis to provide summary
estimates of proportions and errors, meta-analysis using generalised linear models will evaluate the
likelihood of primary outcomes according to relevant clinical factors.
 
Data extraction (selection and coding)

The studies retrieved during the searches will be screened for relevance, and those identified as being
potentially eligible will be fully assessed against the inclusion/exclusion criteria, and selected or rejected, as
appropriate.
Data from the chosen articles will then be extracted independently using a pre-defined extraction form by two
reviewers. 
Data extraction from studies reporting data from the same cohort will be limited to the study with the most
complete outcome data, the largest sample size, and the longest follow-up. 

The data to be extracted will include:
Author details and year of publication;

Study design and recruitment strategy;

Sample size;

Method of coronavirus diagnosis;

Participant demographics: age, gender, smoking status, comorbidities;

Laboratory findings;

Imaging findings;

Intervention characteristics: name of agent, start date, dose, route;

Treatment related adverse events;

Requirement and duration of mechanical ventilation;

Use and dosage of oxygen;

Requirement and duration of non-invasive ventilation;

Duration of ICU stay;

Duration of hospital stay;

Survival outcome measures;

Follow up duration.

 
Risk of bias (quality) assessment
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The risk of bias in studies will be assessed by two authors independently using the Newcastle-Ottawa Score
(NOS), which utilises a star system, to a maximum of nine stars, to score three domains.

Any disagreements will be resolved by consensus, or by the involvement of a third author, if necessary. 
For any randomized controlled trials identified for inclusion, we will use the Cochrane risk of bias tool, version
2. 

All studies will be included, irrespective of their risk of their bias rating.

 
Strategy for data synthesis
A narrative synthesis of the key findings from the included studies will be presented according to the review
questions with summary tables for study characteristics, participant and outcome details. 

Findings from individual case reports will be combined for quantitative synthesis by pooling of results in
random effects models. 

Proportions of individuals meeting each outcome in the case series pool and independent clinical studies will
be included in meta-analysis to provide summary estimates of proportions and errors, meta-analysis using
generalised linear models will evaluate the likelihood of primary outcomes according to relevant clinical
factors. 

Meta-regression will be performed to assess and define study heterogeneity, the I² test of heterogeneity will
be used to assess heterogeneity in models with random effects. 

Where heterogeneity is high, sensitivity analyses will be performed using inverse variance heterogeneity
models. Analyses will be initially univariate. 

Multivariate models will adjust for a priori confounders of age and gender.
 
Analysis of subgroups or subsets
Subgroup analysis will be performed according to indication (SARS-CoV, MERS, SARS-CoV2), duration of
therapy and age of participants.
 
Contact details for further information
Fasihul Khan
fasihul.khan@nottingham.ac.uk
 
Organisational affiliation of the review
University of Nottingham
 
Review team members and their organisational affiliations
Dr Fasihul Khan. University of Nottingham
Dr Laura Fabbri. University of Nottingham
Dr Iain Stewart. University of Nottingham
Assistant/Associate Professor Karen Robinson. John Hopkins University
Professor Alan Smyth. University of Nottingham
Professor Gisli Jenkins. University of Nottingham
 
Type and method of review
Intervention, Narrative synthesis, Systematic review
 
Anticipated or actual start date
30 March 2020
 
Anticipated completion date
01 June 2020
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Funding sources/sponsors
National Institute of Health Research (NIHR) through the Nottingham Biomedical Research Centre
 
Conflicts of interest
 
Language
English
 
Country
England, United States of America
 
Stage of review
Review Ongoing
 
Subject index terms status
Subject indexing assigned by CRD
 
Subject index terms
Antibodies, Monoclonal; Antibodies, Monoclonal, Humanized; Coronavirus; Coronavirus Infections; Drug
Therapy; Humans; Immunomodulation; Interleukin 1 Receptor Antagonist Protein; Middle East Respiratory
Syndrome Coronavirus; SARS Virus; Severe Acute Respiratory Syndrome; Treatment Outcome
 
Date of registration in PROSPERO
25 March 2020
 
Date of publication of this version
25 March 2020
 
Details of any existing review of the same topic by the same authors
 
Stage of review at time of this submission
The review has not started
 

Stage Started Completed

Preliminary searches No No

Piloting of the study selection process No No

Formal screening of search results against eligibility criteria No No

Data extraction No No

Risk of bias (quality) assessment No No

Data analysis No No

The record owner confirms that the information they have supplied for this submission is accurate and

complete and they understand that deliberate provision of inaccurate information or omission of data may be

construed as scientific misconduct.

The record owner confirms that they will update the status of the review when it is completed and will add

publication details in due course.

 
Versions
25 March 2020
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