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PIPE design

• 'Model-free' 

approach to avoid 

complexities of 

model-based 

designs

• Conjugate 

Bayesian methods, 

similar to mTPI
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Dose Combination Space
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Independent beta prior distributions
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Uniform prior?
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“Weak” prior
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2D Dose Surface
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Monotonic Contours
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Product of Beta Tail Probabilities
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Closest & Adjacent Doses
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Dose Skipping: Neighborhood
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Dose Skipping: Non-neighborhood
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Dose Selection Method
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Problem: Overly aggressive escalation

Solution: Incorporate mTPI decision rules
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Simulation Details

• 2 doses of Agent1(levels 1 and 2)

• 6 doses of Agent2 (levels 1 to 6) 

• Start at lowest dose (1, 1)

• Cohort size = 3 patients

• No diagonal dose escalation
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Stay

• If mTPI step = Stay, then next recommended dose 

combination is current dose combination.

• Skip PIPE dose selection.
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Escalate

• If mTPI step = Escalate, then admissible dose 

combinations ≤ 1 dose level above any previously 

visited dose levels of Agent 1 or Agent 2.

• PIPE step: among admissible doses, recommended 

dose combination is one closest to current MTC. 
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De-escalate

• If mTPI step = De-escalate, then the admissible 

dose combinations are 1 dose level below in one 

agent, and ≤ 1 dose level above in other agent. 

• Increasing the dose of an agent is admissible only if 

current dose level already visited in combination 

with the next lower dose of the other agent.

• PIPE step: among admissible doses, recommended 

dose combination is one closest to current MTC. 
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Illustration (De-escalate)
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Stop for over-dosing

• A dose combination (and all higher doses) 

excluded from further consideration if: 

• at least 6 subjects have been evaluated at that dose 

combination, and 

• posterior probability > 0.95 of exceeding the target toxicity 

of 0.3.  

• Trial stops if the lowest dose combination excluded
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Stop for under-dosing

• Trial stops if:

• at least 6 subjects have been evaluated at the highest 

dose combination, and 

• highest dose combination has posterior probability > 0.9 of 
being below the target toxicity of 0.3.
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Compare operating characteristics
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Compare operating characteristics
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Discussion / Summary

• Using mTPI decision rule allows safer 

escalation

• Still use PIPE strategy of moving 

toward MTC (when safe)

• Similar MTD selection profile
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Questions?

charles@cytel.com
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