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TODAY'S OUESTION

What does an Al coding agent need before it can do real clinical statistical programming?

WHY SELECTED

ClinAgent is unusually close to day-to-day statistical programming: it gives general Al coding agents specialized access to
clinical datasets, specifications, logs and reusable CDISC-aware skills. The paper also separates deterministic tool
validation from model-dependent generation, which is essential for regulated automation.

Difficulty: C1 - Al agents + SAS + ADaM + TFL + MCP + validation

READING ORDER - 30 MINUTES

Min Task Focus

0-3 Preview Separate agent reasoning from tool/rule responsibilities.
3-14 ClinAgent Read architecture, skill library, evaluation and results.
14-20 MCP Understand standardized tools and safety boundaries.
20-25 FDA/EMA Map the design to context of use and lifecycle controls.
25-30 Output Design one production-minded SP skill.

SOURCES - OPEN ACCESS

MAIN - Biology Methods and Protocols - 2026
ClinAgent: Al-assisted methodology for clinical trial data processing and statistical programming
Open article

SUPPORT 1 - MCP SPECIFICATION - 28 JUL 2026
Model Context Protocol Specification 2026-07-28
Official specification

SUPPORT 2 - FDA / EMA - JAN 2026

Guiding Principles of Good Al Practice in Drug Development
Official principles
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https://academic.oup.com/biomethods/article/11/1/bpag032/8706433
https://modelcontextprotocol.io/specification/2026-07-28
https://www.fda.gov/about-fda/artificial-intelligence-drug-development/guiding-principles-good-ai-practice-drug-development

BRIEF BACKGROUND

ClinAgent frames the regulatory-style workflow as Protocol -> SDTM -> ADaM -> TLFs -> eSub and focuses on automating
parts of the ADaM-through-eSub pipeline.

The architecture follows “Thin MCP, Thick Skills”: small stateless tools expose controlled access to datasets, spreadsheets
and logs, while skills package prompts, CDISC knowledge, rule engines, decision trees and tool bindings.

In the proof-of-concept, all nine skills passed functional validation. Deterministic components identified one ERROR and
seven WARNINGS in the evaluated log set without false positives and matched all 56 subject-level variables in the
reference comparison.

Prompt-based specification generation was less reliable: overall derivation accuracy was 72.1%, above 96% in simple
domains and below 55% in complex domains. The paper recommends expert review and sponsor-defined thresholds.

MCP standardizes access to resources, prompts and tools, while FDA/EMA principles add human-centric design,
risk-based assessment, adherence to standards, context of use, data governance and lifecycle management.

Term oo Meaning / use

agent augmentation ooooag Adding domain-specific skills and tools to a general Al agent
instead of building a new model.

tool layer ooo A controlled interface through which an agent reads data or
performs specialized operations.

stateless oooag Producing an output from the current request without depending
on hidden persistent state.

rule engine oooag Deterministic logic that applies explicit domain rules.

decision tree oog A structured sequence of conditions used to guide a workflow or
validation decision.

specification parsing ooog Reading structured analysis or programming specifications into
usable fields and rules.

derivation accuracy ooooaog The proportion of generated derivation definitions that match the
reference specification.

functional validation ooodg Testing whether a software component performs its defined
function correctly.

ground truth goo/oooon A trusted reference used to judge model or tool output.

confidence interval oooa A range expressing uncertainty around an estimated
performance metric.

deterministic component ooooo A component expected to return the same result for the same
input.

model-dependent output ooooooo Output whose quality varies with the underlying language model
and prompt.

audit logging gooooo Recording actions and events so a workflow can later be
reconstructed.

data masking oooag Removing or obscuring sensitive information before data are
exposed to a system.

agent lock-in goooo Dependence on one particular Al agent or vendor architecture.

English Reading - 2026-08-13 -



USEFUL PHRASES

1. augment a general coding agent with domain-specific capabilities

The framework augments a general coding agent with domain-specific capabilities.

2. keep data access minimal and stateless
The tool layer keeps data access minimal and stateless.

3. package expert knowledge into reusable skills
Expert knowledge is packaged into reusable skills.

4. separate deterministic validation from model-dependent generation

The evaluation separates deterministic validation from model-dependent generation.

5. parse analysis specifications into structured inputs
The tool parses analysis specifications into structured inputs.

6. route ambiguous derivations to expert review
Ambiguous derivations should be routed to expert review.

7. set sponsor-defined acceptance thresholds
Teams should set sponsor-defined acceptance thresholds.

8. run an automated diff against the prior specification
The workflow runs an automated diff against the prior specification.

9. retain audit evidence for every tool invocation
The system retains audit evidence for every tool invocation.

10. expand automation only after multi-study validation
Automation should expand only after multi-study validation.

COMPREHENSION QUESTIONS

1. Why add a skill/tool layer instead of relying on a general coding agent alone?
2. What is the difference between deterministic and model-dependent output?

3. Why is 72.1% derivation accuracy insufficient for automatic final specifications?
4. What does “Thin MCP, Thick Skills” mean in engineering terms?

5. Which FDA/EMA principles matter most for a CRO deployment?

RETELLING PROMPTS
30 seconds: Problem -> architecture -> validation result.

45 seconds: Agent -> skill -> MCP tool -> artifact -> validator -> reviewer.

60 seconds: Explain why useful automation can coexist with mandatory expert review.
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5-MINUTE SPEAKING / OUTPUT TASK

Your role: Propose the first internal Al skill for a CRO statistical-programming team.

Minute 1: Choose log review, ADaM specification review, TFL parsing, dataset comparison or amendment impact
analysis.

Minutes 2-3: Define the thin tool, thick skill, deterministic checks and escalation rules.
Minute 4: Add frozen tests, acceptance thresholds, audit logging and versioning.

Minute 5: Explain what evidence is required before wider deployment.

ONE SENTENCE TO KEEP

A useful clinical-programming agent is not just a strong language model; it is a controlled system in which
domain skills guide reasoning, tools expose bounded operations, deterministic rules validate what can be
validated, and experts retain responsibility for regulated decisions.
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