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Looking back 100 years

1923 1933 1943 1953 1963 1973 1983 1993 2003 2013 2023

Randomisation 

proposed by Fisher

Framingham

Heart Study

MRC streptomycin 

trial

MRC 

hypertension trial
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Randomisation to avoid systematic error  

Large numbers to avoid random error 

Collins R, MacMahon S. 2001 Feb 3;357(9253):373-80.

Reliable assessment of the effects of 
treatment on important outcomes 

requires
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Looking back 40 years

1983 1993 2003 2013 2023

ISIS-1

16,027 randomised

atenolol vs placebo

ISIS-2

17,187 pts

streptokinase vs placebo

aspirin vs placebo

ISIS-4

58,050 randomised

captopril vs placebo 

mononitrate vs placebo

magnesium vs no magnesium

ISIS-3

41,299 randomised

streptokinase vs TPA vs anistreplase

heparin vs no heparin

Heart Protection Study 

25,536 randomised

simvastatin vs placebo

antioxidant vitamins vs placebo
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Large trials change practice: 
Results of the ISIS-2 trial
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Large streamlined trials change practice: the 
ISIS-2 trial

7

“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.” 
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Large streamlined trials
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To keep the individual participants safe

Produce a reliable answer

Streamlined trials only do 
what is necessary to  
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Streamlined trials must be tailored to the 
research question: one size does not fit all 
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Three examples of streamlined trials

Lipid modification
Cardiovascular disease
International clinic-based study

Aspirin, and separately, omega-3
Diabetes
UK mail-based study

Platform trial 
COVID-19
Emergency setting

11
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REVEAL

• 30449 participants with cardiovascular disease

• 3443 primary outcomes (coronary death, myocardial infarction, or coronary revascularization)

• Median 4.1 years FU during scheduled treatment period

• 99.9% completeness of follow-up

• Simple eligibility criteria

• Minimal follow-up procedures

• Unified bespoke IT system

• Real time data capture of participant responses

• Single clinician adjudication blind to study treatment 

12
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REVEAL and other CETPi trials compared
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Sample size Number of sitesNumber of countries Participants per site Median follow-up (years)

x2 ½ ¾ x2 x2
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REVEAL Primary Endpoint: Major Coronary 
Event* 

14
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Example: ASCEND trial

Eligibility: Age ≥ 40 years; any DIABETES 

No prior cardiovascular disease

Participants: 15,480 UK patients

Randomisation: Aspirin 100 mg daily vs placebo

(and Omega-3 fatty acids 1 g capsule/day vs placebo) 

Primary outcome: Serious vascular event (cardiovascular death*, non-fatal MI, 

non-fatal stroke*, TIA) 

Follow-up: Mean 7.4 years 

>99% complete for morbidity & mortality

15

* (excluding intracranial haemorrhage)
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No study clinics required
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Participant questionnaire
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0.6 0.8 1.0 1.2

0.88 (0.79–0.97)

0.88 (0.80–0.97)

Aspirin Better    Placebo Better

Rate Ratio (95% CI)

Aspirin            Placebo

(N=7740)           (N=7740)

no. of participants with events (%)

Vascular outcomes

Non-fatal myocardial infarction

Non-fatal presumed ischaemic stroke

Vascular death excl. intracranial haemorrhage

Transient ischaemic attack (TIA)

Any serious vascular event

Any arterial revascularization

Any serious vascular event or revascularization 

191

202

197

168

658

340

833

(2.5) 

(2.6) 

(2.5) 

(2.2) 

(8.5) 

(4.4) 

(10.8) 

195

229

217

197

743

384

936

(2.5) 

(3.0) 

(2.8) 

(2.5) 

(9.6) 

(5.0) 

(12.1) 

P = 0.01

Type of Event

P = 0.01

ASCEND: Effect of aspirin on Serious Vascular Events 
plus revascularization
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ASCEND: Effect of allocation to aspirin vs placebo on any 
serious vascular event using pre-adjudicated follow-up

20



Slide / 18

Example: RECOVERY trial

Eligibility: Admitted to hospital with presumed or proven COVID-19 Participants:

>40,000 UK patients (plus international sites)

Randomisation: Platform multi-arm factorial trial 

Primary outcome: Death at 28 days

21
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Completed comparisons

Treatment N Conclusion

Hydroxychloroquine 4716 No effect

Dexamethasone 6425 Benefit in hypoxic patients

Lopinavir-ritonavir 5040 No effect

Azithromycin 7763 No effect

Convalescent plasma 11,558 No effect

Tocilizumab 4116 Benefit in hypoxic and inflamed patients

Colchicine 11,340 No effect

Aspirin 14,892 No effect

Casirivimab+imdevimab 9785 Benefit in seronegative patients

Baricitinib

High-dose steroid

Empagliflozin

8156

1272

4271

Benefit

Harm

No effect
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RECOVERY trial – Simple trial design

Simple eligibility: Hospitalised patients with proven or suspected COVID-19

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
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RECOVERY trial design April 2020
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RECOVERY trial design April 2022
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Summary

Reliable assessment of the effects of treatments on outcomes that matter requires large 
randomised trials

To achieve sufficient scale trials must be streamlined focusing on only on what is essential to 
keep the participants safe and answer the question

There is no one-size-fits all methodology

Careful streamlined design can produce large-scale randomised evidence which changes 
practice

28
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