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DISCLAIMER

The views and opinions presented in this paper, along with the 
associated presentation and slides, are solely those of the 
presenter and do not necessarily represent those of BeiGene. 
This analysis is based entirely on publicly available data, and 
BeiGene does not ensure the accuracy or reliability of the 
information provided.
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Complex Data Analysis Process in Clinical Trials

ConvergeHEALTH | Using AI to automate clinical data, from protocol to submission

Using AI to drive automation for clinical data, from protocol to submission

https://www.youtube.com/watch?v=uk-4sYb0Lk8
https://www2.deloitte.com/content/dam/Deloitte/us/Documents/technology/us-deloitte%E2%80%99s-automated-clinical-life-cycle-management-product.pdf


Rapid Advancement of AI/GenAI



Example: Next generation of AI with Copilot in Power BI

https://www.microsoft.com/en-us/videoplayer/embed/RW13t3E

Accelerating the data to insight with AI

https://www.microsoft.com/en-us/videoplayer/embed/RW13t3E
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Autonomous driving vehicle (ADV) example

From Data to Wisdom

DIKW Model

(Data-to-Information-to-Knowledge-to-Wisdom)



Data Science

Data science is an 
interdisciplinary field 
that uses scientific 
methods, processes, 
algorithms, and 
systems to extract 
knowledge and 
insights from 
structured and 
unstructured data. 

What is Data Science? Definition, Examples, Tools & More | DataCamp

https://www.datacamp.com/blog/what-is-data-science-the-definitive-guide


Data Scientist

• Analyze data to provide actionable 
insights.

• Work across multiple teams in a 
business environment.

• Lay the foundations for robust 
analytics.

• Develop strategies to capture, 
gather, and clean data from 
various sources.

• Organize and explore data.
• Build solutions based on data 

analysis.
• Communicate findings to the wider 

business.

Training for Data Scientists | Microsoft Learn

Data Analysts vs. Data Scientists

Data Analysts:
•Interpret existing data to provide 
actionable insights.
•Utilize simpler models and tools.

Data Scientists:
•Take on a broader role by 
formulating questions that need 
answering.
•Derive insights using advanced 
tools and models, including 
machine learning algorithms

Data Scientist

Technical skills

•Python/R
•Statistics and math
•SQL and NoSQL
•Data visualization
•Machine learning
•Deep learning
•Natural language processing
•Big data
•Cloud computing

https://learn.microsoft.com/en-us/training/career-paths/data-scientist


Democratized AI Technology + Easy Web Apps

How deep learning is a subset of machine learning and how machine learning is a 
subset of  artificial intelligence (AI) https: //en.wi kipedi a.org/wiki/Deep_learning

Streamlit • A faster way to build and share data apps Shiny (posit.co)

https://en.wikipedia.org/wiki/Deep_learning
https://streamlit.io/
https://shiny.posit.co/


GenAI Implementation



Don’t write code if the 
model can do it; the 
model will get better, 
but the code won’t.

Trade leverage for 
precision; use 

interaction to mitigate.

Code is for syntax and 
process; models are 
for semantics and 

intent.

The system will be as 
brittle as its most 

brittle part.

Ask Smart to Get 
Smart.

Uncertainty is an 
exception throw.

Text is the universal 
wire protocol.

Hard for you is hard 
for the model.

Beware pareidolia of 
consciousness; the 
model can be used 

against itself.

Early Lessons From GPT-4: The Schillace Laws

Using LLMs for Programing

https://devblogs.microsoft.com/semantic-kernel/early-lessons-from-gpt-4-the-schillace-laws/


Using LLMs for Programing

Introducing canvas, a new way to write and code with ChatGPT. | OpenAI

Shiny Assistant

Shiny - Shiny Assistant (posit.co)

https://openai.com/index/introducing-canvas/
https://shiny.posit.co/blog/posts/shiny-assistant/


Business Value

Tech Feasibility

AI Implementation Scenarios



GenAI Implementation Stages Clear Goal
Good Training Data



GenAI Deployment Approaches



GenAI Implementation Mode

Based on task complexity and risk

AI Agent

Types of Tasks
•Single Task:

• Each agent is des igned to handle a specific task 
independently.

•Composite Task:
• Universal agents manage multiple agents to 

coordinate complex, multi-step tasks.

Functional Components
•Tools:

• Agents  utilize various tools such as Calendar, 
Calculator, Code Interpreter, and Search functions.

•Memory:
• Short-term and long-term memory storage for 

efficient task execution.
•Planning and Action:

• Agents  use planning mechanisms to determine 
actions based on memory and tools .

•Advanced Cognitive Functions:
• Reflection: Allows agents to evaluate their actions.
• Self-criticism: Enables self-assessment and 

improvement.
• Chain of Thoughts: Supports logical reasoning and 

decis ion-making.
• Subgoal Decomposition: Breaks down complex 

tasks  into manageable subgoals.
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LLM Optimization Process

Optimizing LLM Accuracy 
The Power of Prompting

No free lunch Customization is needed Task-specific agent needs 
custom cognitive architecture

Planning for Agents

https://platform.openai.com/docs/guides/optimizing-llm-accuracy/llm-optimization-context
https://www.microsoft.com/en-us/research/blog/the-power-of-prompting/
https://blog.langchain.dev/planning-for-agents/
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# Project Language Code
Domain 

Knowledge
Reasoning

1 Medical Coding x x x

2 ChatPaper x x x

3 ChatDataCopilot x x x x

4 SASCodeGenius x x x x

5 Translation x x x

Case Sharing



BeiGene GSDS SPIS Team

Basic Research

Research Development Commercialization

Preclinical
Developme  

nt
Discovery Phase 1 Phase 2 Phase 3

Submissio  
n/Approval Launch

Growth  
Phase

Mature  
Phase

Generic 
Competition

Scientific 
Programming

PLs STAR SPIS

Scientific Programming

Intelligent Solution (SPIS) 

Global Statistics and Data Science (GSDS)



1. MedicalCoding - Chat Mode



Chat Mode Demo



2000 AE codings
• AI: ~30 mins

• Human: ~10 days

Detailed coding logic

1. MedicalCoding - Batch Mode
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Batch Mode Demo



2. ChatPaper

EDC
Structured Data Listing(CM)

Comprehensive Narrative

Audit Trail Report

LLM

Automation/LLM Reconcile
(LLM)

Data Mining from Literatures Smart Narrative Review 



2. ChatPaper - Data Mining from Literatures 



- Great Language for Data Analysis & Reporting

- Mature platform for data analysis and reporting developed by Posit@.
- User-friendly syntax, closely resembling natural language (e.g., Tidyverse/ggplot2）
- Widely used in the pharmaceutical industry with a thriving ecosystem.

- Open-Source

- Extensive codebase allows AI to learn and enhance capabilities.
- Enables automation of R code comprehension and generation through AI.

- Potential for developing sophisticated AI-powered R applications.

- R Shiny UI

- Superior UI framework for improved human-computer interaction.
- Integrates AI with human intelligence (AI+HI) seamlessly.

- Facilitates real-time data analysis and reporting using R in the AI+HI context.

The Power of R

3. ChatDataCopilot



Data Query and Listing/Narrative Data Visualization

3. ChatDataCopilot



Table Understanding and 
Generation – from Shell Image

1️⃣

2️⃣

3️⃣

4️⃣

5️⃣

3. ChatDataCopilot



4. SASCodeGenius



It looks like you are trying to create three levels of records for the numerator in your dataset adae2 from the original dataset adae. 
However, there are a few issues in your code that need to be addressed:

1.The variable SOCP is used in the patient level but is not defined in the length statement.

2.The variable SOCPT is used inconsistently in the patient level.

3.The patient level should have a consistent variable name with the other levels.

Here is the corrected version of your code:
data adae2; le ngth SOCPT $200; /* Adjust l ength as nee ded */ set adae; /* PT l evel  */ SOCPT = ca tx("|", AESOC,  AEDEC OD); output; /* SOC  le vel */ SOCPT = AESOC ; output; /* Patie nt leve l */ SOCPT = '1stLine|Patie nts wi th 

TEAE'; output; run;

Explanation of changes:

1.Defined the length of SOCPT to ensure it can hold the concatenated values.

2.Used SOCPT consistently for all levels.

3.Ensured the patient level record is output with the same variable name SOCPT.

This should create the three levels of records as intended

4. SASCodeGenius



CRF PDF Translation

DEFINE (Excel) Translation

• AI: < 10 mins
• Human: several weeks

5. Translation

SDRG / ADRG (WORD) Translation



5. Translation
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Typical Tasks

ADaM
Long sentence and complex logic;
Pretty difficult for non-standard Specs;

Need more support from standard 

macro/functions and knowledge database;

CSR
Good at key information extraction, similarity 
calculation, and text summary;

Predict and identify key information in CSRs 

and link to different documents and sections

TLG
Short and relatively Standard sentence; 
Need support from standards macro/functions;

Need Table layout analysis from mockup 

table;

Automate Scientific Document such as CSR Generation 
using ML/NLP

Metadata-based Auto-Programming Process – Part 2: Map 
human language to SAS® code by Natural Language 

Processing (NLP) 

IDAR virtual AI assistant to automate statistical report 
generation

Balance Between Humans and Machines – How NLP Helps 
Translate Text Specification to Code, and Vice Versa

SDTM
Short sentence and simple logic;
Limited number of patterns;

Facilitate Mapping spec recommendation 

based on text similarity

Solution： Open Code -> Macro ->  Metadata Driven -> NLP -> GenAI

https://www.lexjansen.com/phuse-us/2021/ml/PRE_ML01.pdf
https://www.lexjansen.com/phuse-us/2021/ml/PRE_ML01.pdf
https://www.lexjansen.com/phuse-us/2019/ml/ML05.pdf
https://www.lexjansen.com/phuse-us/2019/ml/ML05.pdf
https://www.lexjansen.com/phuse-us/2019/ml/ML05.pdf
https://www.lexjansen.com/phuse-us/2020/ml/ML01_ppt.pdf
https://www.lexjansen.com/phuse-us/2020/ml/ML01_ppt.pdf
https://phuse.s3.eu-central-1.amazonaws.com/Archive/2023/Connect/US/Florida/PAP_ET19.pdf
https://phuse.s3.eu-central-1.amazonaws.com/Archive/2023/Connect/US/Florida/PAP_ET19.pdf


Summary

➢ The rapid advancement of Generative AI (GenAI) is revolutionizing 
many industries including clinical trials 

➢ This acceleration from data to insights, democratized AI technology 
and easy web apps present statistical programmers with a unique 
opportunity to evolve into data scientists.

➢ Expanding the role of statistical programmers can accelerate the 
clinical research process, create greater value and impact, and 
leverage our advantage in domain-specific expertise in both business 
and technical areas.
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