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Approach, Theory and Design



The primary analysis of 
the ADAS-Cog (11) at Week 
24 will use the efficacy 
population with LOCF 
imputation for any 
missing values at Week 24.

An ANCOVA model will be 
used with the baseline score, 
site, and treatment included 
as independent variables.

Treatment will be included as 
a continuous variable, and 
results for a test of dose 
response will be produced.

Statistical Analysis Plan (SAP) is a plain-text 

document:

• Ambiguous by design
• Incomplete

• Open to interpretation

• Limited reuse of prior work

• Not machine-readable (or executable)

• Fragile traceability

Problem Statement



Solution

Replace unstructured, narrative SAP with an executable, standards-

based specification built on CDISC USDM and the Analysis Concepts 

Model

Library of pre-
defined Analysis 

Concepts

Direct 
integration 
with USDM

Data-
independent

Language-
agnostic



Benefits

• Allows interchange of analysis specifications between systems and 

organizations

• Machine-readable specifications directly linked to code allows 

automation and reuse

• Reduced ambiguity by enforcing precision

• Increased traceability by clear linkage from results to USDM and vice 

versa

• Common language for expressing derivations and analyses 

streamlines collaboration



End to end specification and execution



Strict separation of layers

Specification Layer Execution Layer

• Human-readable
• Abstract, semantic, logical
• Has meaning in the real world
• Independent of data (standards)
• Language-agnostic
• Normative standard
• CDISC Library

• Machine-readable and executable
• Concrete, syntactic, physical
• Implementation of specification
• Binds data (standards) to specification
• Binds code to specification
• Reference implementation
• CDISC Analysis Concepts Portal



High-level components



Building and Executing an eSAP
in Practice



Demo Introduction

• Used AI to help build an app to 
show and tell

• Made according to draft model
• App helps to test adjustment to 

model
• App displays details a real 

implementation may not show to 
end-users



Draft model 

framework for 

eSAP

Demo





Takeaway

Before
SAP = document

Interpretation required

Traceability manual

No linkage to USDM

Reimplementation every study

After
SAP = executable specification

Machine & AI -readable & testable

Traceability by design

Linked to USDM

Reuse built-in



Thank You!


