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RECOVERY 
– rapid & widespread recruitment



RECOVERY – daily recruitment



Dexamethasone:
Reduces mortality in patients requiring oxygen or ventilation
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Effect of tocilizumab on 28-day mortality: 
evidence prior to RECOVERY



Tocilizumab - eligibility

• Eligibility (all of the following):
• Hospitalised
• SARS-CoV-2 infection (confirmed or clinically suspected)
• Clinical evidence of progressive COVID-19:

• Oxygen saturation <92% on room air or requiring oxygen therapy; and
• C-reactive protein ≥75 mg/L

• Exclusions (any of the following):
• Known hypersensitivity to tocilizumab
• Evidence of active tuberculosis infection
• Clear evidence of active bacterial, fungal, viral, or other infection (besides COVID-19)
• Any other contraindication (in the view of the attending clinician)



Randomisation



Tocilizumab – baseline characteristics

Age ≥18 <70 2686 (65%) Respiratory status Oxygen only* 1868 (45%)

≥70 <80 957 (23%) Non-invasive ventilation 1686 (41%)

≥80 473 (12%) Invasive mechanical 562 (14%)

Sex Men 2772 (67%) ventilation

Women 1344 (33%) Use of corticosteroids Yes 3385 (82%)

Ethnicity White 2782 (68%) No 731 (18%)

Black, Asian, & Minority Ethnic 698 (17%) Days since symptom onset 10 [7-14]

Unknown 636 (15%) Days since hospital admission* 2 [1-5]

C-reactive protein* 143 [107-204]

Total: 4116
Recruitment closed 24 January 2021. Follow-up 92% complete.

* Includes 9 patients not receiving oxygen at randomisation



Effect of tocilizumab on 28-day mortality

Preliminary data www.medrxiv.org/content/10.1101/2021.02.11.21249258v1
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Effect of tocilizumab on 28-day mortality: 
evidence after RECOVERY



Effect of tocilizumab on 28-day mortality- by subgroup
Preliminary data www.medrxiv.org/content/10.1101/2021.02.11.21249258v1



Effect of tocilizumab on 28-day mortality – by subgroup
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Secondary outcomes – discharge alive / IMV or death
Preliminary data www.medrxiv.org/content/10.1101/2021.02.11.21249258v1

Outcome TCZ Usual 
care

RR (95% CI) p

IMV 215 273 0.81 (0.68-0.95) 0.01
Death 471 552 0.88 (0.79-0.97) 0.01
IMV or death 571 687 0.85 (0.79-0.93) 0.0005



Effect of tocilizumab on need for invasive mechanical 
ventilation or death (among those not on IMV at baseline)

Preliminary data www.medrxiv.org/content/10.1101/2021.02.11.21249258v1



Effect of tocilizumab on successful cessation of invasive 
mechanical ventilation

Preliminary data www.medrxiv.org/content/10.1101/2021.02.11.21249258v1



Effect of tocilizumab on main study outcomes
Preliminary data www.medrxiv.org/content/10.1101/2021.02.11.21249258v1



Safety



Safety



Safety

• There were three reports of serious adverse reactions believed to be 
related to tocilizumab: 

• Otitis externa

• Staphylococcus aureus bacteraemia

• Lung abscess

• All resolved with standard treatment.



Summary - tocilizumab

Among patients hospitalised with COVID-19 with hypoxia & systemic 
inflammation:
- reduces mortality
- increases probability of hospital discharge alive within 28 days
- reduces probability of progressing to invasive mechanical ventilation or death

Benefits seen in all patient subgroups:
- age, sex, ethnicity, duration of symptoms, level of respiratory support

Benefits additional to those of corticosteroids



Acknowledgements

- UK Research & Innovation - National Institute for Health Research

- Wellcome Trust - Bill & Melinda Gates Foundation

- Department for International Development - Department of Health & Social Care
- National Health Service in England, Wales, Scotland, and Northern Ireland

- NIHR Clinical Research Network - NHS DigiTrials

- NIHR Oxford Biomedical Research Centre - Medical Research Council Population Health Research Unit

with enormous thanks
to the very many doctors, nurses, & other healthcare & research staff at 177 NHS hospitals

and, most importantly
to the thousands of patients who participate

in this extraordinary project


