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TODAY'S QUESTION
Can agentic AI turn real-world data into a better clinical-trial design?

WHY SELECTED
This Nature Communications paper shows an agentic clinical-development workflow with specialized roles, executable

tools, graph-based control flow and reproducible state. The architecture transfers directly to controlled CRO and

statistical-programming automation.

Difficulty: C1 · agentic AI + RWD + causal inference + workflow control

READING ORDER · 30 MINUTES
Min Task Focus

0-3 Preview Identify the five agent roles and which steps must be tool-driven.

3-15 Main article Read framework, evaluations and limitations.

15-20 ClinicalTrials.gov Inspect structured fields an agent can retrieve deterministically.

20-25 FDA/EMA Connect context of use, risk and lifecycle management.

25-30 Output Design one agentic CRO/SP workflow.

SOURCES · OPEN ACCESS
MAIN · Nature Communications · 7 Jul 2026
Empowering clinical trial design with agentic intelligence and real-world data
Open article

SUPPORT 1 · ClinicalTrials.gov
ClinicalTrials.gov API
Official API

SUPPORT 2 · FDA / EMA
Guiding Principles of Good AI Practice in Drug Development
Official principles

https://www.nature.com/articles/s41467-026-74501-2
https://clinicaltrials.gov/data-api/api
https://www.fda.gov/about-fda/artificial-intelligence-drug-development/guiding-principles-good-ai-practice-drug-development
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BRIEF BACKGROUND
EmulatRx uses five specialized roles: Trialist, Informatician, Clinician, Statistician and Supervisor.

Graph-based control flow constrains handoffs; serializable state, response caching and fixed statistical random seeds

improve traceability and reproducibility.

The evaluation included 20 trials across acute and chronic conditions using MIMIC-IV and the INSIGHT Network.

For GPT-4o-generated eligibility SQL, higher eligibility complexity was associated with more errors (Spearman rho = 0.45, p

= 0.043).

In a sample-size example, 6,971 RWD patients met eligibility while the automated calculation estimated 3,107 subjects for

80% power under specified assumptions.

A major limitation is the absence of a standardized end-to-end benchmark for agentic clinical-trial design.

KEY VOCABULARY
Term 中文 Meaning / use

agentic framework 智能体框架 A system of specialized agents that coordinate toward a larger
goal.

real-world data 真实世界数据 Health data collected outside conventional randomized trials.

real-world evidence 真实世界证据 Clinical evidence derived from analysis of real-world data.

target trial emulation 目标试验模拟 Using observational data to emulate a hypothetical randomized
trial.

computable phenotype 可计算表型 An executable definition used to identify a clinical concept or
cohort.

eligibility criterion 入排标准 A rule determining whether a participant can enter a trial.

covariate balance 协变量平衡 Similarity of baseline characteristics across comparison groups.

confounding bias 混杂偏倚 Distortion caused by factors related to both treatment and
outcome.

causal inference 因果推断 Methods for estimating causal treatment effects from data.

graph-based control flow 基于图的控制流程 Explicit nodes and transitions that constrain how an agent
workflow executes.

serializable state 可序列化状态 Workflow state that can be stored, inspected and reproduced.

response cache 响应缓存 Saved model outputs reused to reduce stochastic variation.

Shapley attribution Shapley 归因 A method for estimating each criterion's contribution to an
outcome.

heterogeneous treatment effect 异质性治疗效应 Treatment effects that vary across patient subgroups.

adaptive sample-size planning 自适应样本量规划 Using empirical data to refine prospective sample-size
assumptions.
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USEFUL PHRASES
1. orchestrate multiple specialized agents
The supervisor orchestrates multiple specialized agents.

2. map natural-language criteria to structured data
The informatician maps natural-language criteria to structured data.

3. ground recommendations in biomedical literature
Clinical recommendations are grounded in biomedical literature.

4. translate trial specifications into executable queries
The workflow translates trial specifications into executable queries.

5. refine eligibility criteria iteratively
The system refines eligibility criteria iteratively.

6. adjust for measured confounding
The statistician adjusts for measured confounding.

7. preserve a reproducible execution trace
The workflow preserves a reproducible execution trace.

8. trigger a feedback loop when data are sparse
The system can trigger a feedback loop when data are sparse.

9. compare emulated estimates with published trial results
The report compares emulated estimates with published trial results.

10. remain limited by the absence of a standardized benchmark
End-to-end evaluation remains limited by the absence of a standardized benchmark.

COMPREHENSION QUESTIONS
1. Why use specialized agents rather than one chatbot?

2. What does graph-based control flow add?

3. Why is eligibility-to-EHR mapping error-prone?

4. What does the complexity-error correlation imply?

5. Why does the missing standardized benchmark matter?

RETELLING PROMPTS
30 seconds: Problem -> five agents -> RWE -> report.

45 seconds: Retrieve -> protocol -> EHR mapping -> cohort -> analysis -> refine.

60 seconds: Adapt the architecture to protocol-to-SDTM/ADaM automation.
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5-MINUTE SPEAKING / OUTPUT TASK
Your role: Design an agentic assistant for one CRO/SP workflow.

Minute 1: Choose the workflow.

Minutes 2-3: Define 3-5 agents, tools, structured artifacts and allowed handoffs.

Minute 4: Add schema checks, executable rules, fixed tests, regression tests and human gates.

Minute 5: State when you would trust the system.

ONE SENTENCE TO KEEP
Agentic clinical AI is most credible when language models coordinate expertise and tools, while workflow state,

statistical execution and validation remain explicit and reproducible.


