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Rationale for randomisation

Major public health crisis
- For hospitalised patients, 25-30% mortality
- For ventilated patients, 30-40% mortality

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

- Large-scale randomisation required to identify effective treatments



Quality by Design: Considerations for RECOVERY

Three key principles:
- Obtain robust results that can rapidly impact care
- Consider well-being of patients
- Consider well-being of staff 

Focus only on what matters
- Randomisation of relevant population; Comprehensive follow-up
- Communicate and collaborate 
- Transparency (with research, medical, patient, public, media, etc)



New opportunities for clinical trials

Smart design & streamlined operations

+

Integrated data & technology

+

Enlightened regulatory approaches

Better patient care and public health



Randomised controlled trials don’t have to be complicated... 
they must be practical

• 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



Welsh Results Reporting Service 
(WRRS)

Centrally collected routine data

 Scottish Morbidity Records (SMR)
 Hospital Episode Statistics Admitted 

Patient Care (HESAPC)
 Secondary Uses Service Admitted 

Patient Care (SUSAPC)
 Patient Episode database for Wales 

(PEDW)

Hospitalisation datasets Critical care datasets

Mortality datasets COVID datasets
 COVID-19 Hospitalisation in. England 

Surveillance System
 Second Generation Surveillance System 

(SGSS )
 Electronic Communication of 

Surveillance in Scotland (ECOSS)
 Welsh Results Reporting Service (WRRS)

Primary care datasets
 Business Services Authority (BSA) 

prescribing and dispensing data
 General Practice Extraction Service 

(GPES) Data for pandemic planning 
and research (GDPPR)

 Personal Demographics Service
 Civil Registrations 
 NHS Scotland Central Register 

PDS
 Welsh Demographics Extract 

 Scottish Intensive Care Society Audit 
Group (SICSAG)

 Intensive Care National Audit and 
Research Centre (ICNARC)

 HES Critical Care Dataset (CCDS)
 PEDW Critical Care Dataset (CCDS)

Disease specific datasets
 UK Renal Registry
 Cancer Registry



COVID can affect anyone... RECOVERY is open to everyone

0
10

,0
00

20
,0

00
30

,0
00

40
,0

00
To

ta
l

123456789101112131415161718192021222324252627282930313233343536373839404142434445464748495051525354555657585960616263646566676869707172737475767778798081828384858687888990919293949596979899100101102103104105106107108109110111112113114115116117118119120121122123124125126127128129130131132133134135136137138139140141142143144145146147148149150151152153154155156157158159160161162163164165166167168169170171172173174175176177178179180181182183184185186187188189190191192193194195196197198199200201202203204205206207208209210211212213214215216217218219220221222223224225226227228229230231232233234235236237238239240241242243244245246247248249250251252253254255256257258259260261262263264265266267268269270271272273274275276277278279280281282283284285286287288289290291292293294295296297298299300301302303304305306307308309310311312313314315316317318319320321322323324325326327328329330331332333334335336337338339340341342343344345346347348349350351352353354355356357358359360361362363364365366367368

Day

Recruitment
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Widely recommended, loudly promoted, widely used... 
Hydroxychloroquine, lopinavir, azithromycin, convalescent plasma...

Hydroxychloroquine

Lopinavir

Azithromycin

Convalescent plasma

All ineffective for 
hospitalised patients



Dexamethasone:
Reduces mortality in patients requiring oxygen or ventilation

DOI: 10.1056/NEJMoa2021436



Effect of tocilizumab on 28-day mortality: 
evidence prior to RECOVERY



Tocilizumab:
Reduces mortality in patients with hypoxia and inflammation

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

Benefits additional to dexamethasone



Effect of tocilizumab on 28-day mortality: 
evidence after RECOVERY

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

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



Factorial designs - efficient evaluation of multiple treatments
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Dexamethasone Aspirin

Anti-viral

REGN-COV2
Antibody cocktail
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Lopinavir-ritonavir
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Immunomodulatory
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Factorial designs - efficient evaluation of multiple treatments



Clinical trials as a core component of clinical care

“[The RECOVERY trial] has inspired many of the 
more junior Doctors in our trust to look again at 

a career in research and we feel has given an 
opportunity / access to treatment to our 

patients that they otherwise would not have"
NHS Consultant & Local Principal Investigator

Recruitment by hospital Trust (1 Oct – 30 Nov)

“We have been very pleased to have been able 
to help contribute to this effort that has helped 

to provide some clear answers.”
NHS Consultant & Local Principal Investigator



• First, the Recovery trials are designed to be easy to take part in

• Second, the Recovery protocol was quickly approved at the national level and adopted by 
all hospitals in Britain.

• Third, background patient data provided by the National Health Service helped to 
simplify the research process.

• Fourth, support from leaders in government health care ensured widespread 
cooperation by hospitals.

• Fifth, Britain has a national system of research nurses who were rapidly redeployed to 
work on Covid-19 research 

• And last, the British effort was incorporated as part of everyday clinical care in hospitals.

Ezekiel J Emanuel, Cathy Zhang, Amaya Diana
https://www.nytimes.com/2020/09/01/opinion/coronavirus-clinical-research.html

Key lessons



Randomised trials are an essential component of high 
quality clinical care

• Arbitrary use of unproven treatments is a disservice to patient care & public health
• Randomized trials are a critical component of high quality clinical care
• Compelling results change practice

• But trials must be:
• Feasible for patients and clinical staff
• Inclusive of relevant patient groups
• Focused on outcomes that matter

• Requires leadership, coordination, collaboration, fairness, and transparency

These lessons are important not only for the current COVID-19 pandemic
but also for the tackling the burden of many other common diseases
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