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Disclosures and Disclaimers

• I am an employee of the American Society of Clinical Oncology 
(ASCO). 
 ASCO receives funding from the following pharmaceutical companies 

to support the TAPUR Study: AstraZeneca, Bayer, Boehringer 
Ingelheim, Bristol Myers Squibb, Eli Lilly and Company, Genentech, 
Merck, Pfizer, Seagen, now a wholly owned subsidiary of Pfizer Inc, 
and Taiho Oncology.

• All opinions expressed here are my own and not necessarily 
those of ASCO.
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Statement of Purpose

• The aim of this presentation is to describe:

 The utilization of a decision making flowchart to determine whether 
participants can be replaced in a pragmatic clinical trial

 The benefits for replacing participants in pragmatic clinical trials
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Primary Endpoint Analysis
• Simon’s optimal two-stage design with H0=15% vs Ha=35%, power: 80%, 

and α: 0.10.
• 10 participants enrolled in stage I. If fewer than two participants have met 

the primary endpoint, the cohort is permanently closed for futility, otherwise 
the cohort expands to stage II.

• 18 additional participants enrolled in stage II. The null hypothesis is 
rejected if at least seven participants out of 28 have met the primary 
endpoint.

• Primary endpoint is disease control (DC) defined as complete or partial 
response or stable disease of at least 16 weeks duration measured using 
RECIST criteria.
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Evaluability Review Process
• Any participant determined to not be evaluable can be replaced.
• Follows a clearly defined flowchart developed by the Study Statistician 

and reviewed by the DSMB.
• The same criteria are applied to all participants in all cohorts equally.
• Reviews occur prior to the analysis of a cohort and before the DC rate 

is known for the cohort.
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Replacement Rules
• Participants with post-baseline tumor evaluations are evaluable 

based on those measurements.
• Participants with any evidence of disease progression cannot be 

replaced.
 Tumor progression or clinical progression entered on the end of study form.
 Adverse events related to disease progression.
 Participants who die within 30 days of leaving study due to disease 

progression.
• Replaced participants are not removed from the study.
 Replacement is for the primary endpoint analysis only.
 All participants are included in safety analyses.
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Why Develop an Evaluability Review Process?
• Pragmatic trial

oPrimary endpoint reliant on scans or disease assessment
oNo requirement for end of study tumor scans and some participants 

end study with only a baseline scan
oSmall sample sizes with inferences based on a small number of 

participants

• Participants with advanced disease
• Working with FDA approved drugs
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Analysis Comparison

No tumor response. Included 
in primary outcome analysis.

Completed per protocol.

May impact statistical 
integrity.

Reviewed in flowchart. May 
or may not be included in 

analysis.

Evaluated to determine 
whether study was completed 

per protocol.

Reduces bias and provides 
consistent objective 

determination.
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Limitations

• Requires drafting an extensive flowchart that encapsulates all 
possible outcomes that deviate from protocol defined endpoints, and 
revision may be required as new use cases arise.

• Adds work, as someone on the study team will need to review 
participants to determine whether they should be included in the 
primary outcome analysis.

• May delay the trial, if the final participant enrolled needs to reach a 
certain timepoint for data maturation before any decisions regarding 
replacement can be made.

• Unlikely to be appropriate for registration trials.
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Conclusions

• Implementation of an evaluability review process that allows 
replacement of participants can help to maintain the statistical 
integrity of pragmatic trials with small sample sizes.

• The process should always be based on a clearly defined 
flowchart, and any participant with evidence of not reaching the 
primary endpoint should always be included in the primary 
analysis.
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Thank you!

• Questions? Please contact 
TAPUR@asco.org

• The authors thank the patients 
who participated, the clinical 
centers, staff, and the TAPUR 
Study Team for study conduct and 
support

• Published TAPUR cohorts are 
now available on the ASCO Data 
Library

© 2025 American Society of Clinical Oncology (ASCO). All Rights Reserved Worldwide. 

12

mailto:TAPUR@asco.org

	�Analysis Using Intent-to-Treat versus Per Protocol Reviews in Pragmatic Clinical Trials

	Disclosures and Disclaimers
	Statement of Purpose
	Primary Endpoint Analysis
	Evaluability Review Process
	Replacement Rules
	Slide Number 7
	Why Develop an Evaluability Review Process?
	Analysis Comparison
	Limitations
	Conclusions
	Thank you!

