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Background

• Randomised trials are crucial for 

estimating the effectiveness of 

interventions

• This is especially so within a pandemic -

every day delay costs lives

• Pragmatic trials are especially important

• Pragmatic trials are an important 

component of pandemic evidence



Response to pandemic

• Initial international response was 

confused. Few countries initiated large 

rapid randomised trials and relied on: 

opinion, hearsay, observational evidence –

much/most was misleading

• Some small double blind RCTs often led 

by drug companies were hopelessly 

underpowered



Some politicians don’t require 

RCTs!



Some doctors don’t use 

evidence either 

https://www.youtube.com/watch?time_continue=229&v=xdwe9wXPctI&featu

re=emb_logo

https://www.youtube.com/watch?time_continue=229&v=xdwe9wXPctI&feature=emb_logo


Nor do some regulators!!!



Impact of publicity



Large pragmatic trials are 

needed
• Lots of potential treatments – for example

» Hydoxycholoroquine

» Dexamethasone

» Convalescent plasma

» Azithromycin

» Lopinavir-ritonavir

» Tocilizumab

» Colchicine

» Aspirin

» REGN-COV2 antibody 



RECOVERY trial

• A large multi-armed, factorial, platform pragmatic design 

to test several treatments for hospitalised Covid-19 

patients in the UK

• Largest treatment trial in world (>35,000 patients in Feb 

2021) 

• NOTE <10% of UK hospital patients!

• Initially six treatments but later expanded: 

hydroxychloroquine, dexamethasone, lopinavir-ritonavir, 

azithromycin, convalescent plasma, aspirin, colchicine 

and second randomisation for deteriorating patients, 

tocilizumab. 



Platform design

Hospitalised patients 
with Covid 19

Recruit and randomise 

Lop Plasma Hydrox Dex Az Asp ControlTocCol



Trial procedures

• Emphasis on being simple and quick

» Internet patient enrolment

» Simple informed consent and data entry

» Simple randomisation via internet

» Data collected: physician and patient identity, 

age, sex, co-morbidity, pregnancy, COVID-19 

onset date and severity, contraindications to 

study treatment



Randomisation

• Simple randomisation was used with a 

ratio of 2:1:1:1:1 if all the treatments were 

available at the hospital – if some 

treatments were missing then the 

allocation was restricted to available 

treatments

• Unequal allocation favouring control group

• Some arms may be paused if fluctuation in 

numbers make it infeasible to recruit to all 

treatments



Sample size calculation

• Unusually there was not an ‘a priori’ 

sample size estimate.  Once trial had 

started and some data had been collected 

on 28 day mortality the independent 

monitoring committee decided that a 20% 

mortality rate was likely and that a 4% 

absolute reduction was worthwhile

• This required 4,000 in control group and 

2,000 in each of the intervention groups



Date Action

10th March 2020 Trial protocol drafted

11th March 2020 WHO declares pandemic

19th March 2020 First RECOVERY patient recruited

23rd March 2020 UK enters first lockdown

14th May 2020 10,000th RECOVERY patient recruited

5th June 2020 Data monitoring committee recommends closure of 

hydroxychloroquine arm preliminary results

16th June 2020 Dexamethasone results released in press conference

29th June 2020 Results of lopinavir-ritonavir released

14th Sept 2020 REGN-COV2 added as an arm

6th Nov 2020 Aspirin added as an arm

9th Nov 2020 Convalescent plasma added as an arm

27th Nov 2020 Cochicine added as an arm

14th Dec 2020 Press release – no benefit of azithromycin

15th Jan 2021 Results of plasma 18% mortality in both groups

2nd Feb 2021 Baricitinib added as an arm

11th Feb 2021 Tocilizumab results released in press conference

5th March 2021 Colchicine results released 20% mortality vs 19% mortality



Race against time

• Because it was a pandemic evidence is 

need NOW also political/regulator 

problems

• FDA in the USA is a particular problem for 

US trials as it was issuing EUAs on a 

regular basis for treatments based on 

limited and probably misleading evidence.



Convalescent Plasma



Plasma and RECOVERY 

15th January 2021

10,406 patients randomised.  

NO evidence of a treatment effect

Meanwhile 100,000 patients in USA received plasma



Corticosteroid treatments

• In contrast, use of corticosteroids were not 

promoted by politicians or encouraged by 

the medical profession with international 

clinical guidelines arguing that there was 

little evidence of effectiveness in a Covid-

19 population until the RECOVERY results



Corticosteroid Therapy



Results - hydroxychloroquine

• On the 5th June 2020 initial results were 

released for hydroxychloroquine
» “A total of 1542 patients were randomised to 

hydroxychloroquine and compared with 3132 patients 

randomised to usual care alone. There was no 

significant difference in the primary endpoint of 28-

day mortality (25.7% hydroxychloroquine vs. 23.5% 

usual care; hazard ratio 1.11 [95% confidence interval 

0.98-1.26]; p=0.10). There was also no evidence of 

beneficial effects on hospital stay duration or other 

outcomes”
https://www.recoverytrial.net/news/statement-from-the-chief-investigators-of-the-randomised-

evaluation-of-covid-19-therapy-recovery-trial-on-hydroxychloroquine-5-june-2020-no-clinical-

benefit-from-use-of-hydroxychloroquine-in-hospitalised-patients-with-covid-19

https://www.recoverytrial.net/news/statement-from-the-chief-investigators-of-the-randomised-evaluation-of-covid-19-therapy-recovery-trial-on-hydroxychloroquine-5-june-2020-no-clinical-benefit-from-use-of-hydroxychloroquine-in-hospitalised-patients-with-covid-19


Published Paper

N Engl J Med 2020;383:2030-40



Key points

• 23rd March first patients enrolled, by the 5th

June the trial demonstrated that 

hydroxychloroquine was ineffective and 

probably harmful

• Rapid result improves patient health and 

probably reduces mortality from 

inappropriate use of the drug

• Politicians and doctors calling for its use 

were wrong.  

• Regulators shouldn’t have approved



Results dexamethasone

• Boris Johnson announced the results in a 

press conference 16th June 2020.

» Dexamethasone reduced deaths by one-third 

in ventilated patients (rate ratio 0.65 [95% 

confidence interval 0.48 to 0.88]; p=0.0003) 

and by one fifth in other patients receiving 

oxygen only (0.80 [0.67 to 0.96]; p=0.0021). 

There was no benefit among those patients 

who did not require respiratory support (1.22 

[0.86 to 1.75]; p=0.14).



Press conference or peer 

review?

BMJ 2020;370:m2670



Delay = lost lives

• The New England Journal of Medicine 

published a peer review paper 1 month 

after the press release (15th July).  The 

differences between the main findings 

were negligible.

• How many people would have died in the 

UK and the world in that time?



Estimated numbers of UK additional patients who 

survived up to 15th July due to RECOVERY.

Status Proportion in each 

status as per 

RECOVERY Trial

(Numbers admitted from 

16th June to 15th July 

(6,980) of which 83% are 

eligible for 

dexamethasone)

N =  5,793

Estimated deaths 

despite dexamethasone 

Estimated deaths 

without dexamethasone

No Oxygen 24% (1,390) 14.0%* (195) 14.0% (195)

Oxygen alone 60% (3476) 22.0%** (765) 26.2%(911)

Ventilation 16% (927) 29.1%** (270) 41.4% (384)

Total deaths 1,230 1,490

Additional lives saved 260

*Assumes steroids are not given to hospitalised but not oxygenated patients as per the results from the RECOVERY trial.

**Adjusted rather than observed differences between groups are used, which are 12.3 and 4.2% reduction in 28-day mortality 

for ventilated and oxygen supported patients, respectively.

Across EU 1,700?  USA  1,272?  



Are we good enough?

• At the first peak around 20,000 people 

with Covid in hospital at anyone time –

ONLY 10% were recruited into 

RECOVERY

• During second peak 30,000 still only 10% 

recruited into trials



Estimated additional patients who survived up to 15th

July with 50% recruitment to RECOVERY

Status Proportion in each 

status as per the 

RECOVERY Trial

(Numbers admitted 

from 9th April to 16th

June (77,310) of which 

83% are eligible for 

dexamethasone)

N =  64,167

Steroid deaths Usual care deaths

No Oxygen 24% (15,400) 14.0%* (2,156) 14.0% (2,156)

Oxygen alone 60% (38,500) 22.0%** (8,470) 26.2%(10,087)

Ventilation 16% (10267) 29.1%** (2988) 41.4% (4,251)

Total deaths 13,614 16,494

Additional lives saved 2,880

*Assumes steroids are not given to hospitalised but not oxygenated patients as per the results from the RECOVERY 

trial.  Knowleson, Torgerson F1000, 2020

EU = 19,000?, USA = 14,000? Norway = 8?



Facemasks do they work?



Pragmatic trial



Do they work?



Remdesivir



Remdesivir – placebo trial

• METHODS
• We conducted a double-blind, randomized, placebo-controlled trial of intravenous remdesivir in adults 

who were hospitalized with Covid-19 and had evidence of lower respiratory tract infection. Patients were 
randomly assigned to receive either remdesivir (200 mg loading dose on day 1, followed by 100 mg daily 
for up to 9 additional days) or placebo for up to 10 days. The primary outcome was the time to recovery, 
defined by either discharge from the hospital or hospitalization for infection-control purposes only.

• RESULTS
• A total of 1062 patients underwent randomization (with 541 assigned to remdesivir and 521 to placebo). 

Those who received remdesivir had a median recovery time of 10 days (95% confidence interval [CI], 9 to 
11), as compared with 15 days (95% CI, 13 to 18) among those who received placebo (rate ratio for 
recovery, 1.29; 95% CI, 1.12 to 1.49; P<0.001, by a log-rank test).

N Engl J Med 2020; 383:1813-1826 DOI: 10.1056/NEJMoa2007764



WHO Solidarity Trial

NEJM DOI: 

10.1056/NEJMo

a2023184



Remdesivir



No Effect



Lucky escape!



Many trials too small

N Engl J Med 2020;383:2333-44



REMAP-CAP international 

platform trial



Results



RECOVERY trial results for 

Tocilizumab (n = 4,116)



Before we finish

JAMA. Published 
online February 17, 
2021. 
doi:10.1001/jama.202
0.26848



Conclusion

• To resolve clinical uncertainty we need 

large, pragmatic, RCTs

• The pandemic response is representative 

of what happens in non-pandemic 

situations

• Many/most evidence is poor

• All patients should be offered the chance 

to go into a RCT (not just 10% - 70-80% of 

UK cancer patients go into trials)


