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Background

Pandemic caused by a new virus:
- For most people, self-limiting viral illness
- For hospitalised patients, 25-30% mortality
- For ventilated patients, 30-40% mortality

UK Cases Cases in USA, UK, Brazil, and India



Background

Unprecedented clinical challenge:
- Overstretched health service (availability of beds, staff, and ventilators)
- Huge time pressures and personal stress for frontline medical staff 
- Large numbers of unwell, anxious, and often elderly patients
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Selection of treatments

Huge uncertainty about treatment
- Many candidate drugs
- Many opinions (from many sources)
- No reliable data (uncontrolled case series, inconclusive randomized trials)
- Unlikely to be a single “big win” but moderate benefits would be important

Initial prioritisation principles
- Potentially effective (based on prior pre-clinical & clinical data)
- Major safety issues understood
- Sufficient treatment available for large-scale recruitment
- Potential to rapidly scale up as a clinical treatment (if shown to be effective)



Looking back to move forward...



Lessons from the past…
Second International Study of Infarct Survival (ISIS2)

“By far the most important determinant of the success of ISIS is the extent to 
which, in those busy hospitals where the majority of acute MI patients are 
actually admitted, the responsible physicians and nurses choose to enter 
their patients. Hence, the extra work must be – and is – absolutely minimal.” 



RECOVERY trial - Design

• Simple eligibility: Hospitalised patients with SARs-CoV-2 
• Important outcome: mortality (use of ventilation, duration of hospitalisation)
• Randomization: assigns patient between suitable and available treatments
• Follow-up: 1 page case report form + extensive linkage to NHS datasets via NHS DigiTrials

• Repurposed antivirals
• Hydroxychloroquine
• Lopinavir-ritonavir

• Immunomodulatory
• Dexamethasone
• Azithromycin
• Tocilizumab

• Targeted anti-SARS-CoV-2
• Convalescent plasma
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Adding a second randomisation

No additional treatment

Lopinavir-ritonavir
400/100 mg bd PO for 10 days

Azithromycin
500 mg od PO/IV for 10 days

Dexamethasone
6 mg od PO/IV for 10 days 
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See protocol for dosing
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Key eligibility criteria
Hypoxia (O2 satn <92% or on O2 therapy)

+
Inflammation (CRP ≥75 mg/L)



Follow-up

• Simple on-line form at death, discharge or 28 days

• Additional assessment of safety of convalescent plasma at 72 hrs

• Linkage to national health data sources
• Vital status, death certificate
• Coded hospital episode statistics (diagnoses, procedures)
• Intensive Care audit data, SARS-CoV-2 PCR laboratory results
• Primary care, national outpatient prescribing data

• Pre-specified analyses at 6 months

• Permission to follow-up via record linkage for up to 10 years



Adverse event reporting

• Suspected Serious Adverse Reactions – expedited reporting

• All deaths (with cause of death) – eCRF and record linkage

• Other serious or non-serious adverse events – not routinely captured

• Additional assessments may be added – e.g. cardiac arrhythmia, 
transfusion reactions

• Emphasis on comparison with randomized control arm
• Independent Data Monitoring Committee



RECOVERY – rapid and widespread recruitment
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Characteristics at main randomisation (n=12102)

Male sex 7539 (62%)
Age 66
Days since symptom onset (median) 8

Respiratory support No oxygen required 3039 (25%)
Supplemental oxygen only 7518 (62%)
Ventilation/ECMO 1545 (13%)

Prior disease Diabetes 3303 (27%)
Cardiovascular disease 3410 (28%)
Chronic lung disease 2731 (22%)



Mortality – overall and by patient characteristic
28-day mortality

Age (years)
<50 8%
50-59 14%
60-69 24%
70-79 33%
80+ 40%

Sex
Female 19%
Male 26%

Respiratory support at enrolment
No oxygen 15%
Oxygen only 22%
Ventilation 35%

Mortality



Hydroxychloroquine:
No reduction in mortality

https://www.nejm.org/doi/10.1056/NEJMoa2022926

https://www.nejm.org/doi/10.1056/NEJMoa2022926



Lopinavir-ritonavir:
No reduction in mortality

https://www.nejm.org/doi/10.1056/NEJMoa2022926

https://www.thelancet.com/journals/lancet/article/PIIS0140-
6736(20)32013-4/fulltext



WHO SOLIDARITY:
No effect of hydroxychloroquine or lopinavir on mortality

https://www.medrxiv.org/content/10.1101/2020.10.15.20209817v1



Dexamethasone:
Reduces mortality in patients requiring oxygen or ventilation

https://www.nejm.org/doi/full/10.1056/NEJMoa2021436



Corticosteroids & mortality
among critically ill patients with COVID-19

The WHO Rapid Evidence Appraisal for COVID-19 Therapies (REACT) Working Group.
JAMA 2020; doi:10.1001/jama.2020.17023

https://jamanetwork.com/journals/jama/fullarticle/2770279



RECOVERY – the second wave is upon us
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RECOVERY – studying multiple treatments

RA

No additional treatment

Azithromycin
500 mg od PO/IV for 10 days

Dexamethasone
6 mg od PO/IV for 10 days 

Hydroxychloroquine
See protocol for dosing R*

No additional treatment

Tocilizumab
400-800 mg IV

(depending on weight)

Lopinavir-ritonavir
400/100 mg od PO for 10 days 

*If hypoxia + inflammation

RB

No additional treatment

Convalescent plasma
2 units IV over 2 days



RECOVERY – studying multiple treatments

RB

No additional treatment

Convalescent plasma
2 units IV over 2 days

REGN-COV2
8g IV

R*

No additional treatment

Tocilizumab
400-800 mg IV

(depending on weight)

*If hypoxia + inflammation

RA

No additional treatment

Azithromycin
500 mg od PO/IV for 10 days

RC

No additional treatment

Aspirin
150 mg od PO for duration of stay



Lessons learned

• Arbitrary use of unproven treatments must be avoided 
• Randomized trials are a critical component of high quality clinical care
• Requires leadership, collaboration, and infrastructure 
• But trials must be:

• Feasible for patients and clinical staff
• Inclusive of relevant patient groups
• Focused on outcomes that matter
• Sufficiently large to produce clear results

• Compelling results change practice

These lessons are not just important for the current COVID-19 pandemic but also 
for the tackling the burden of cardiovascular and

other common, non-communicable diseases
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WHO SOLIDARITY:
No effect of interferon on mortality

https://www.medrxiv.org/content/10.1101/2020.10.15.20209817v1



WHO SOLIDARITY:
No effect of remdesivir on mortality

https://www.medrxiv.org/content/10.1101/2020.10.15.20209817v1



Meta-analysis:
No effect of remdesivir on mortality

https://www.medrxiv.org/content/10.1101/2020.10.15.20209817v1
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