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Review question
What is the safety and effectiveness of Tocilizumab in treating patients following infection with novel SARS-
CoV-2?
 
Searches
Electronic searches will be carried out in MEDLINE and EMBASE for manuscripts reporting completed
randomised clinical trials, 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 2,
COVID-19), and treatment-related terms (Tocilizumab). Pre-print servers including medRxiv, bioRxiv and
ChinaXiv will also be searched. Hand searches will be conducted of the reference lists of eligible primary
studies. 

Preliminary searches last performed on May 1st 2020 (ClinicalTrials.gov, EU Clinical Trials Register and the
Chinese Clinical Trial Registry) has identified an expected 12 relevant trials to be completed by end of
Quarter 2 2020. The initial electronic search for manuscripts will be performed July 1st 2020, with
subsequent search updates performed monthly.
 
Types of study to be included

Only registered randomised clinical trials that include a tocilizumab intervention arm in adults (aged 18+) are
eligible for inclusion. Original manuscripts and manuscripts uploaded to pre-print servers are eligible. No
language criteria will be applied. 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, non-registered clinical trials, and observational studies will not be eligible. 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 Dec 2019, and has since been declared a global pandemic by the World Health Organisation (WHO),
infecting millions worldwide. The resulting illness, COVID-19, is typically characterised by severe flu-like
symptoms, but in a subgroup, 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. A systematic review
identified possible benefit of an immunomodulatory agent, tocilizumab, and highlighted a number of ongoing
and planned randomised clinical studies with varying endpoints, sample sizes, and inclusion criteria. We aim
to systematically appraise the literature, when made available, and perform meta-analysis to assess the
safety and effectiveness of tocilizumab in the treatment of COVID-19.
 
Participants/population
Adult patients (aged>18) hospitalised with suspected or confirmed COVID-19.
 
Intervention(s), exposure(s)
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Tocilizumab administration
 
Comparator(s)/control
Those not receiving tocilizumab (placebo, usual care, other active treatments/immunomodulators)
 
Main outcome(s)
1) Percentage of subjects reporting each severity rating on the 6-point ordinal scale at follow up:

i. Death

ii. Hospitalised on invasive mechanical ventilation or ECMO

iii. Hospitalised, on non-invasive ventilation or high flow oxygen devices

iv. Hospitalised, requiring supplemental oxygen

v. Hospitalised, not requiring supplemental oxygen

vi. Not hospitalised

2) Time from intervention to hospital discharge

* Measures of effect

Proportion; odds ratio; mean difference
 
Additional outcome(s)
Time to resolution of fever

Duration of artificial ventilation

Overall mortality

Mortality at 28 days

Treatment related adverse events

IL-6 level at baseline

CRP level at baseline

D-Dimer level at baseline

Change in Il-6 level

Change in CRP level

Change in D-Dimer level

* Measures of effect

Odds ratio; hazard ratio; mean difference; proportion
 
Data extraction (selection and coding)
Data from chosen articles will be extracted independently using a pre-defined extraction proforma 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. Data to be extracted will include:

Author details and year of publication
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Study design and inclusion criteria

Sample size

Method of coronavirus diagnosis 

Use and dosage of oxygen

Radiology findings: pulmonary infiltrates, ground-glass opacity, consolidation, crazy-paving

Participant demographics: age, gender, smoking status, number of significant comorbidities

Intervention characteristics: tocilizumab start date, dosage regime, route, concomitants

Laboratory findings: IL-6, CRP, D-dimer, IL-1

Requirement and duration of mechanical ventilation

Requirement and duration of non-invasive ventilation

Duration of ICU stay

Duration of hospital stay

Survival outcome measures

Follow up duration

Treatment related adverse events
 
Risk of bias (quality) assessment
The Cochrane risk of bias tool, version 2 (RoB-V2), for randomised control trials will be used to assess bias.
Any disagreements will be resolved by consensus, or by the involvement of a third author. All studies will be
included irrespective of their risk of bias rating.

Meta bias: Where heterogeneity is high, defined by I² test, 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. Study primary outcome effect sizes will be plotted with inverse
standard errors to assess publication bias by asymmetry in the funnel plot.

Confidence in cumulative evidence: The quality of the evidence will be evaluated using the GRADE
guidance. Risk of analytical and publication bias, and inconsistency in reporting, will be assessed. An overall
judgement of ‘high’, ‘moderate’, ‘low’, or ‘very low’ will be provided for the quality of the cumulative
evidence for review outcomes.
 
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. 

Quantitative synthesis will be performed to demonstrate overall effect estimates and variability. Proportions
of individuals meeting each primary endpoint outcome in the independent clinical studies will be included in
meta-analysis to provide summary estimates of proportions and errors. Primary endpoint includes a six point
ordinal scale of outcomes and time to discharge; if a six-point ordinal scale cannot be maintained across
studies, an adapted four-point ordinal scale will be used (a, death; b, requirement for artificial ventilator
support (NIV/CPAP/IMV); c, recovery from artificial ventilator support; d, discharge). 

Random effects inverse variance method of meta-analysis will be performed with generalised linear models
to evaluate the likelihood of primary outcomes according to defined subgroups or relative to comparator.
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Where overall survival is assessed, hazard ratios and confidence intervals will be presented. Adjusted
models will be used where possible, presented with unadjusted models. 

The I² test of heterogeneity will be used to measure heterogeneity between studies. The thresholds for
interpretation of I² will be in accordance with the definitions presented in the Cochrane Handbook for
Systematic Reviews of Interventions.

Literature surveillance will be performed monthly and results will be included in a cumulative meta-analysis.
Trial sequential analysis, using trial sequential boundary monitoring of cumulative z-curves, will be used to
limit type I errors and determine adequate sample sizes for potential effect informing surveillance strategy.
New evidence will be briefly summarised; a major update will be performed if new evidence changes the
nature or strength of the conclusions.
 
Analysis of subgroups or subsets
Where possible, subgroup analysis will be performed according to key demographics (sex, age group,
smoking history, number of significant comorbidities), intervention characteristics (concomitant active
treatment, comparator), and severity of disease (baseline oxygen requirement and radiology findings).
 
Contact details for further information
Iain Stewart
iain.stewart@nottingham.ac.uk
 
Organisational affiliation of the review
University of Nottingham
 
Review team members and their organisational affiliations
Assistant/Associate Professor Iain Stewart. University of Nottingham
Dr Fasihul Khan. University of Nottingham
Dr Laura Fabbri. University of Nottingham
Professor Alan Smyth. University of Nottingham
Professor Karen Robinson. Johns Hopkins University
Professor Gisli Jenkins. University of Nottingham
 
Type and method of review
Intervention, Meta-analysis, Prognostic, Prospective meta-analysis (PMA), Systematic review, Other
 
Anticipated or actual start date
01 July 2020
 
Anticipated completion date
30 July 2021
 
Funding sources/sponsors
NIHR Nottingham Biomedical Research Centre
 
Conflicts of interest
 
Language
English
 
Country
England
 
Stage of review
Review Ongoing
 
Subject index terms status
Subject indexing assigned by CRD
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Subject index terms
Antibodies, Monoclonal, Humanized; COVID-19; Coronavirus Infections; Humans; Severe Acute Respiratory
Syndrome; severe acute respiratory syndrome coronavirus 2; tocilizumab
 
Date of registration in PROSPERO
28 May 2020
 
Date of first submission
22 May 2020
 
Stage of review at time of this submission
 

Stage Started Completed

Preliminary searches Yes 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
28 May 2020

 PROSPERO
This information has been provided by the named contact for this review. CRD has accepted this information in good

faith and registered the review in PROSPERO. The registrant confirms that the information supplied for this submission
is accurate and complete. CRD bears no responsibility or liability for the content of this registration record, any

associated files or external websites.
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