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Overview

• registry-based clinical trials

• equivalence and non-inferiority trials

• cross-over studies

• factorial studies

• cluster trials

• stepped-wedge studies

• propensity-score analysis



Classic Parallel Design



Registry-Based Clinical Trials
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Registry-Based Clinical Trials

• same design as ‘typical’ clinical trials

• nested within clinical registries

• 2 major advantages:

i. more representative subjects

ii. follow-up occurs (mostly) as usual function of registry
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N Engl J Med 2017;377:1132-42.

*SWEDEHEART: Swedish Web-system for Enhancement and Development of Evidence-
based care in Heart disease Evaluated According to Recommended Therapies



Equivalence and 

Non-Inferiority Trials



Equivalence and Non-Inferiority Trials

• comparison of new intervention against current 

best practice (usually active)

• to demonstrate:

–equivalence - not more and not less efficacious

–non-inferiority - not less efficacious



Rationale

• advantage(s) of new intervention in terms of 

factors other than efficacy

eg, adverse effects, costs, pharmacokinetics

• to join an existing market





Sample Size of Different Trials

ascending order (in general):

• placebo-controlled superiority trial

• active-controlled superiority trial      


non-inferiority trial 

• equivalence trial



N Engl J Med 2011; 365:981-92



Cross-Over Studies



Cross-Over Studies



• subjects assigned to one group first, then 

cross-over into the other

• subjects serve as own controls

• main measure: within-subject differences

Cross-Over Studies



• less subjects required

• effects of interventions have to be short-term 

and reversible

• need for stable underlying condition

Cross-Over Studies



PLoS ONE 12(11): e0188173. https://doi.org/10.1371/journal.pone.0188173



Factorial Studies



• subjects assigned to >1 set of interventions 

simultaneously in a single trial

• simultaneous testing of >1 different interventions

• multiple trials in one

Factorial Studies
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Factorial Studies



• efficient use of resources and subjects

• 2 trials simultaneously, not 1 trial of 4 interventions

ie, A vs B and C vs D (not AC vs AD vs BC vs BD)

• need for independent effects of the 2 sets of 

interventions (ie, no interactions) 

Factorial Studies

Factorial Studies



New Engl J Med 374;21

Candesartan 16mg / 
HCTZ 12.5mg

n = 6356

Placebo
n= 6349

Rosuvastatin 10mg
n = 6361

Rosuva + Cand/HCTZ
n = 3180

Rosuva + PBO
n = 3181

Placebo
n = 6349

Cand/HCTZ + PBO
n = 3176

PBO + PBO
n = 3168



Cluster Trials



• randomise groups instead of individuals

eg - teams, clinics, wards

• minimise within-group ‘contamination’

• challenge: sufficient groups, sufficiently similar

• sample size / power still based on individuals, but 

accounts for ‘clustering’

Factorial Studies
Cluster Trials



BMJ 2013;347:f5272 doi: 10.1136/bmj.f5272

Primary end point: mean absolute change in HbA1c between baseline and 18 months



Stepped-Wedge Studies



• cluster trials with sequential one-way cross-over

• sequence of cross-over is random

• comparison: intervention vs control across groups

Stepped-Wedge Studies

https://researchoutreach.org/articles/stepped-wedge-cluster-randomised-trial-good-design-choice/



Lancet 2018; 392: 1629-38



Propensity Score Analysis
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Propensity Score Analysis

• undertaken in observational studies - ie, no randomisation

• allows for comparison of 2 (or more) groups

• groups appear like they were randomised

• core component of real-world evidence
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Propensity Score Analysis

intervention

comparator
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Propensity Score Analysis

advantages

• real-world representativeness

• relatively easy and inexpensive

disadvantages

• not equivalent to randomisation

• residual confounding

• need for large sample sizes



Circulation. 2017;136:249-259.
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