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Stating the Obvious

● People want to know: “What should I eat to stay healthy or treat 

my problem?”

● Diet is not a simple intervention

○ Behavior over time

○ Dosing difficult or impossible to quantify

○ Complex constituents of intervention with complex interactions with human 

biology

● Traditional RCTs seem ill-suited for the task of sorting out this 

complexity
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Overview

● Why do we need randomization to have 

confidence when we intend to make a causal 

inference?

● What do we mean by ”traditional” and “non-

traditional” RCTs?

● What are key types of ”non-traditional” designs
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Why do we Need to Randomize?

● Eliminates bias in treatment assignment

● Assures that both measured and unmeasured 

confounders are randomly distributed in intervention 

groups

● Sets a true “time zero” or inception point to assess the 

outcomes as an “intention to treat”

● Permits the use of probability theory to express the 

likelihood that differences in outcome according treatment 

groups are likely to be  due to chance
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But randomization is just one tool (albeit 

an essential one) in the chest to 

understand the effect of dietary 

recommendations or actual diet eaten
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“Even in the best of circumstances, it is possible 

for surrogate endpoints to be misleading by either 

overestimating or underestimating an 

intervention’s effect on clinical outcomes.”

Fleming, T. R., and D. L. DeMets. 

1996. Surrogate end points in clinical 

trials: Are we being misled? Annals of 

Internal Medicine 125(7):605–613.
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Failures of Surrogate Endpoints
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Biological Complexity Leads to Many 

Opportunities for Error
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What is a “Traditional RCT”?

● Simple randomization

● Rigid inclusion/exclusion criteria

● Highly regimented intervention

● Blinded

● Measurement of many well-defined baseline characteristics and 

outcomes

● Much attention to bureaucratic ”quality” 

● Expensive-–time consuming

● Conducted in specialized, labor-intensive environments

● Primary goal is validity of the experiment







Confidential & Proprietary

Purposes of Trials

● Explanatory 

○ What is the mechanism by which an intervention causes 

an effect

● Pragmatic

○ Does an intervention cause an effect that informs 

decision makers (people, patients, carers, clinicians, 

health systems, policy makers) about their next decision?

○ Quality by design is essential
○ https://ctti-clinicaltrials.org/category/topics/quality/quality-by-design/
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Important Meta-Design Variations

● Adaptive designs

● Factorial designs

● Master protocols
○ Umbrella

○ Basket 

○ Platform

● N of 1 trials
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Therapeutic Principles

● Treatment effects usually modest
● Qualitative interactions are uncommon
● Quantitative interactions common
● Unintended targets common
● Long-term vs. short-term effects may differ
● Combinations are unpredictable
● Class effect may not be valid
● Most treatments produce a mixture of 

benefits and risks

Califf and DeMets Circulation 2002: 1015-21
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Ways to Randomize

● Simple

● Blocked

● Adaptive

○ Covariate adaptive

○ Response adaptive
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Schematic Representation of an Adaptive Two-Stage Population-Enrichment Design.

Bhatt DL, Mehta C. N Engl J Med 2016;375:65-74



Types of Adaptive Designs.

Bhatt DL, Mehta C. N Engl J Med 2016;375:65-74
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Units of Randomization

● Individual

● Cluster

○ Randomize at the group level

○ Avoids contamination of intervention in control group

○ Good for “bundled intervention”

● Stepped wedge design

○ Randomize timing of intervention at the group level

○ Useful to deal with perceptions that getting the intervention will be 

advantageous, regardless of condition of equipoise based on 

available data
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7046952/


Types of Master Protocols.

Woodcock J, LaVange LM. N Engl J Med ;377:62-70



Umbrella Trial and Basket Trial.

Woodcock J, LaVange LM. N Engl J Med ;377:62-70



Potential Design of a Platform Trial Involving a Single Disease.

Woodcock J, LaVange LM. N Engl J Med ;377:62-70



Areas of Innovation in Master Protocols.

Woodcock J, LaVange LM. N Engl J Med ;377:62-70



B Neal et al. N Engl J Med 2021. DOI: 10.1056/NEJMoa2105675

Enrollment, Randomization, and Follow-up.



B Neal et al. N Engl J Med 2021. DOI: 10.1056/NEJMoa2105675

Effects of Salt Substitution on Blood Pressure and 24-Hour 

Urinary Sodium and Potassium Excretion.



B Neal et al. N Engl J Med 2021. DOI: 10.1056/NEJMoa2105675

Effects of Salt Substitution on Trial Outcomes.



B Neal et al. N Engl J Med 2021. DOI: 10.1056/NEJMoa2105675

Subgroup Analysis of the Effects of Salt Substitution on the 

Primary Outcome of Stroke.
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