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TODAY'S QUESTION
What would real-time clinical trials require from statistical programming?

WHY SELECTED
FDA's proposed real-time trial pilot connects AI directly to safety monitoring, dose selection and early development

decisions. For SP teams, the core question is how to produce low-latency signals without weakening data lineage,

reproducibility or auditability.

Difficulty: C1 · real-time trials + AI monitoring + statistical programming

READING ORDER · 30 MINUTES
Min Task Focus

0-3 Preview List the decisions that could benefit from lower data latency.

3-15 Main source Read the Background, Challenges, Potential of AI and stakeholder questions.

15-20 FDA announcement Identify what the proofs of concept transmit and what they do not.

20-25 AI principles Connect context of use, standards and lifecycle management.

25-30 Output Design a near-real-time safety-signal workflow.

SOURCES · OPEN ACCESS
MAIN · Federal Register · 29 Apr 2026
AI-Enabled Optimization of Early-Phase Clinical Trials Pilot Program
Open notice

SUPPORT 1 · U.S. FDA · 28 Apr 2026
FDA Announces Major Steps to Implement Real-Time Clinical Trials
Official announcement

SUPPORT 2 · FDA and EMA · Jan 2026
Guiding Principles of Good AI Practice in Drug Development
Official principles

https://www.federalregister.gov/documents/2026/04/29/2026-08281/ai-enabled-optimization-of-early-phase-clinical-trials-pilot-program-request-for-information
https://www.fda.gov/news-events/press-announcements/fda-announces-major-steps-implement-real-time-clinical-trials
https://www.fda.gov/about-fda/artificial-intelligence-drug-development/guiding-principles-good-ai-practice-drug-development
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BRIEF BACKGROUND
Early-phase trials make decisions about dose, safety, initial activity and whether development should continue. Traditional

handoffs can add data latency.

The proposed pilot names recruitment, dose escalation, safety monitoring, adaptive designs, biomarkers and earlier Phase

1-to-Phase 2 decisions as potential AI-enabled uses.

FDA reported proofs of concept involving AstraZeneca and Amgen and stated that defined signals had been received and

validated through a real-time technical framework.

A monitoring stream is not automatically the final analysis database. SP controls must cover timestamps, deterministic

derivations, automated QC, versioning, threshold logic and reconciliation.

Good AI Practice requires a clear context of use, standards, documented data and model practices, risk-based

assessment and lifecycle management.

KEY VOCABULARY
Term 中文 Meaning / use

real-time clinical trial 实时临床试验 A trial in which defined data signals are shared and reviewed as
the study progresses.

early-phase trial 早期临床试验 A Phase 1 or early Phase 2 study focused on safety, dose and
initial activity.

data signal 数据信号 A defined metric or event transmitted for monitoring or
decision-making.

dose escalation 剂量递增 A controlled process for increasing dose while monitoring
safety.

go/no-go decision 继续或终止决策 A decision on whether development should proceed.

aggregated data 汇总数据 Summarized information rather than individual patient records.

data latency 数据延迟 The time between data generation and its availability for use.

near-real-time 近实时的 Available with very little delay, though not necessarily
instantaneously.

decision threshold 决策阈值 A predefined value that triggers review or action.

signal validation 信号验证 Checking that a reported signal is correct, complete and
reproducible.

operational milestone 运营里程碑 A defined implementation checkpoint with timing and
deliverables.

interoperability 互操作性 The ability of systems to exchange and use data consistently.

audit trail 审计追踪 A record of data changes, processing steps and responsible
users.

context of use 使用情境 The precise purpose and conditions for using an AI system.

lifecycle management 全生命周期管理 Ongoing monitoring, change control and revalidation after
deployment.
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USEFUL PHRASES
1. reduce the lag between data generation and regulatory review
The pilot aims to reduce the lag between data generation and regulatory review.

2. report predefined signals in real time
Sponsors would report predefined signals in real time.

3. maintain rigorous scientific and regulatory standards
Faster review must still maintain rigorous scientific and regulatory standards.

4. support earlier go/no-go decisions
Timely signals may support earlier go/no-go decisions.

5. define evaluation metrics and success criteria
The pilot must define evaluation metrics and success criteria.

6. preserve patient-level data within controlled systems
The architecture can preserve patient-level data within controlled systems.

7. validate each transformation step
Programmers should validate each transformation step.

8. separate monitoring outputs from final analysis datasets
Teams should separate monitoring outputs from final analysis datasets.

9. trigger review when a threshold is crossed
The workflow should trigger review when a threshold is crossed.

10. manage changes throughout the system lifecycle
Sponsors must manage changes throughout the system lifecycle.

COMPREHENSION QUESTIONS
1. Which early-phase decisions could AI-enabled technologies improve?

2. Why is lower latency insufficient by itself?

3. How does a predefined signal differ from raw patient-data access?

4. Why separate monitoring outputs from final submission deliverables?

5. Which AI principles matter most for programming change control?

RETELLING PROMPTS
30 seconds: Bottleneck -> pilot -> intended benefit.

45 seconds: Site data -> transformation -> validated signal -> threshold review.

60 seconds: Explain the SP controls needed for real-time decisions.
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5-MINUTE SPEAKING / OUTPUT TASK
Your role: Propose a near-real-time safety-signal pipeline for a Phase 1 trial.

Minute 1: Choose one safety or cohort signal.

Minutes 2-3: Define sources, refresh frequency, deterministic calculations and blocking checks.

Minute 4: Add versioning, reconciliation, threshold testing and audit trails.

Minute 5: State the acceptance criteria for regulatory visibility.

ONE SENTENCE TO KEEP
Real-time clinical trials make validated data lineage, deterministic derivations and rapid reconciliation more
important, not less.


