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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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D{l_l_l_f,e Complex Data Analysis Process in Clinical Trials
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ConvergeHEALTH | Using Al to automate clinical data, from protocd to submission

Using Al 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

p@e Rapid Advancement of Al/GenAl
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Figure 2: Compare to SOTA Medical LLM Models on MedQA benchmark.
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Rhuse  Accelerating the data to insight with Al

Contoso Daily Sales ‘ Data updated 1/12/23 v~ Q Search (Alt +Q)
File v View v  Readingview Mobile layout Bcopit O @v B Qv
¢ O copi
» > Copilot preview
Sales Overview Date  06/01/2022 - 01/12/2023 v < s
] 5
) 5 Create a report to identify trends in sales g
Revenue Won Close % AVG Days to Close Opportunities Won @ a‘"d"”?’“m'""s to inform marketing g
rowse strategies. 2
e $7,811,851 37.7% 121 526
-8 " (oo Sales overview page added
Revenue Won by Month
Q What are the biggest drivers for close %7 Reaidime
Metrics Analytics
m [loo Close % drivers page added
Callback within 3 hours (11.75%) has the biggest
influence on close %.
Add a narrative summary describing
insights in the data. Dlagnottlc
Summary of insights with Copilot Anllytleo
« Revenue trended up, resulting in a 490.36% [EE summary created
increase in the 8 months ending in
December, 2022 (1)
E;' Summary updated
+ Top 3 states by close % are Washington,
Texas, and California [2].
+ Revenue start trending sharply upward in :
November, 2022, rising by 71.57% ($645,634) Predictive
Aug Sep Oct Nov an in 22 days (3]. Analyt
cs

Ask a question or request, or type /' for

o 2 C{E
Sales Overview Close % Drivers and ap, ate \Q it. Read preview terms

Prescriptive
Analytics


https://www.microsoft.com/en-us/videoplayer/embed/RW13t3E
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DIKW Model Case Study: Going Straight at an Intersection - System Engineering Problem

(Data-to-Information-to-Knowledge-to-Wisdom) Our solution: system level optimization

Perception, prediction and planning modules need to work together
* Perception: detect vehicles, pedestrians and cyclists in the intersection
* Prediction: predict the future intention and trajectory of other vehicles, e.g. yield for ADV or pass in front of

Why ADV

Raw Data What
== * Planning: decide the right timing and trajectory to pass the intersection

Data Infor Insight Wisdom j
o o
o 9 o o © - a
0" o ¢ '
0 0o © . 0 0o © Predicted intentions
(0] e o o e ( —/\ Pass in front of ADV
0 0 -
° o o O . o o o { ) Yield for ADV
0 o o o 2
J\ =2 PR

Caution to ADV

12
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Data science is an
interdisciplinary field

that uses scientific

methods, processes, Collection
algorithms, and
systems to extract
knowledge and
insights from
structured and
unstructured data.

Collect Data from
Different Sources

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

Data
Preparation

Make data ready
for analysis

Exploration and
visualization

Understand patterns
inthe data

Experimentation and
prediction

Create a model, an analysis,
oran experiment

:
Machine E/urmng
° il A
- '@‘
Dashboards W

Knowledge Repository &
Shareable Analysis

Data Storytelling &
communication

Share insights

o

Report, presentation,
notebook..


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

* Analyze data to provide actionable

insights.

*  Work across multiple teamsin a
business environment.

* Lay the foundations for robust
analytics.

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

e Organize and explore data.

e Build solutions based on data
analysis.

* Communicate findings to the wider

business.

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

Machine Ma‘!‘s.&
Leamning Statistics

Data

Software

Technical skills

*Python/R

*Statistics and math

*SQL and NoSQL

*Data visualization

*Machine learning

*Deep learning

*Natural language processing
*Big data

*Cloud computing

Training for Data Scientists | Microsoft Learn



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

Easy web apps for data science

Artificial Intelligence: 3 :
Mimicking the Inhlllqcncagor without the Wc‘?rrtlf:romlses

P A faster way to build — —

i

- s and share data apps

Machine Learning: IIIIII
Ahshnlqu_nbywﬁl:h.cmmr Streamlit turns data scripts into shareable web apps in minutes,
eyl i M Py oo s epaicn g n Illl-llIllllllllll.llllllllllullllillll

using a complex set of different
rules. This approach is mainly

based on training a model from . 5
datasets. Try Streamlit now Deploy on Community Cloud (it's free!) Here is a Shiny app

-
Transfer
Learning
%
v
Sales model L} « »

Below are our sales predictions for this customer.

NREEROR BRIINR  chaer |

1950-!990 2010-2017 20237
3 i a
s } o >
a 3
K B
lllllll a :
1990-20") 2018~2023 5 ) it
How deep leaming isa subset of machine learning and how machine leamingisa
subset of artificial intelligence (Al) htps: en wikiped aorg/wiki/Dep learning
Leam more: Why Generative Al + Sreanii are a perfect match ===
T — e ——

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/

P i,

Phuse  GenAl Implementation

b -

Jivi
A
2]
B
z
%
X
¥

AGIRHR AT S N E BRI KRB RERIN B L E

"ChatBot”

O
SRR
{E/RHREY
AR
RBRE

“Copilot”
"Agent”

D
BIES
SREEEE
BERR
RO

“Multi-Agent”
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GPT Wrapper GPT + Function Call Al Native + Copilot

Code Core, LLM Shell
A

ChatGPT s a blurry £ .
JPEG of the web LLM = Compression

)

BRESER

—— 7
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Al as OS+ Agent App

S
7

LLM Core, Code Shell

Microsoft
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p@e Using LLMs for Programing

T ———
Don’t write code if the

model can do it; the
model will get better,

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

Trade leverage for
precision; use
interaction to mitigate.

but the code won't. intent.
Question
*Al: =)
The system will be as L *Human: £
i : Ask Smart to Get Uncertainty is an TrueFaiseq [ utipiechorcs | e
bmttl)ﬁtﬁ: gsarrp ost Smart. exception throw. — e :lmy

| SingleChoiceQ | | FillinTheBlankQ I

. . _ Beware pareidolia of
Text is the universal Hard for you is hard consciousness; the
wire protocol. for the model. model can be used

against itself.



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

The world’s most widely

adopted Al developer tool. . :
T h e A I COd e E d ItO r ® Hello, 'm Shiny Assistant! 'm here to help you with Shiny, a web framework for

Biltto make youextraardinarily productive, data dnvep apPs. You can ask‘ me questions about hov{ to uselShmy, to explain
Cursoris code with Al. how certain things work in Shiny, or even ask me to build a Shiny app for you.

W1 bownload for Free | (O Here are some examples:

1 Minute

+ "Howdo | add a plot to an application?"

+ "Create an app that shows a normal distribution."

+ "Show me how make it so a table will update only after a button s clicked."

+ Ask me, "Open the editor", then copy and paste your existing Shiny code
into the editor, and then ask me to make changes toit.

October 3,2024.

Introducing canvas

A 9

Il H

Let's get started! 4/

1 Who can see my actvity? ()
|l © @ cwiorTaomincama: X Designnotes
Designnotes. -
The Value of Design nter a message.. o
e °
mvotes
et ek ke b For A Cas une
L] Designnotes. helping t st
s o e ot boestica

o o expand on any secton or adjust the tone,
letme know!

investing in good design is more important than ever



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

Business Value

Technical solution
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90%
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GenAl & Maturity curve

Deploying Gendl can b done in mutiple ways:

+ Prompt engineering on public APIs (e.9, LLama 2,
openAl): answer from public information, retal think
ChatGPT)

+ Retrieval Augmented Generation (RAG). specidize
your model with additional content This is what well
focus on in this demo

+ 058 madel Fine tuning: whan you have alarge corpus

of custom data and need specific model behavior

(evecute & task)
+ Train your own LLM: for full control on the underlying data sources of the model {biomedicl, Cod, Finance.)

Complexity

Prompt
engingering

Fine Tune
Open Sourca
GenAl Models
Retrieval
Augmented
Generation (RAG)

Time | Organizational Maturity

RAG (Retrieval-Augmented Generation)
vs. FT (Fine-Tuning)
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Task

Based on task complexity and risk

Y

L\

Al Embedded Al Copilot

ﬂ

i

Single Task

Universal Agent

3

Composite Task

L

Al Agent

Types of Tasks
*Single Task:
. Each agentis designed 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:
o 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.
o Self-criticism: Enables self-assessment and
improvement.

o Chain of Thoughts: Supports logical reasoning and
decision-making.

. Subgoal Decomposition: Breaks down complex
tasks into manageable subgoals.
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MedQA US
(4-option)
MMLU College 90.2
Medicine - MedMCQA Dev

89.0 791

MMLU College |/ :\égzdoerﬁg:
sloloay | Required

MMLU

i MMLU Clinical
Professional

Medicine Knowledge
89.6 %6.0
MMLU Anatomy g:‘nLel:.?:d‘cai

»— GPT-4 (Medprompt) —e— Med-PalLM 2 (Best) —e— GPT-4 (Simple Prompt)

[ | ]
The Power of Prompting

Microsoft

No free lunch

Context
optimization

What the model
needstoknow

RAG

Prompt engineering

LLM Optimization Process

All of the above

‘Add HyDE retrizval + — 1

training examples

fact-checking step (__\.‘
Addsingleretriecal [l ___---"""')

1B Fine-tune mede!

Fine-tuning
W #ddienshat

1 Prompt
——

LLM optimization
How the model needs toact

o

Customization is needed

€D Planning for Agenss

Task-specific agent needs
custom cognitive architecture

19


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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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

20



huse  Bei
D\_/ BeiGene GSDS SPIS Team

I
Research Development Commercialization

; Preclinical Submissio Growth Mature Generic

Global Statistics and Data Science (GSDS) Scientific Programming
Clinical Mecical Intelligent Solution (SP|S)
Corporate Operation Affairs

Strategy (MA) _« Marketing

Research Clinical . g
’ g Development Scie nt|f|(_:
(CD; : Programming
Translational 1
Science Regulatory | | 1
Affaires (GRA)
Chemistry, PLs STAR SPIS
Manufacturing Product Health Econom cs
and Control Strategy and Global Patient Outcome
(CMC) Valuation Globai Safety {GPS) Researcn
Technical . (HEOR)
Solutions Applied
(GTS) ‘ Innovatien

)54 BeiGene
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Go back to Homepage

MedDRA Coding version

27.0

Edchat Mode
Enter AE Verbatim Term (one line)

12TH NERVE PALSY

Lookup LLT from MedDRA

Top N Setting

1
["] Lookup LLT from Historical Data

Top N Setting

Chat with GPT
GPT Top N Setting
—

1

Model Selection

gptd-turbo

Show prompt

GPT system knowledge

To accurately code the verbatim term "12TH NERVE PALSY," we need to identify the corresponding
cranial nerve by its Roman numeral and the correct medical term for paralysis or palsy. The 12th
cranial nerve is known as the hypoglossal nerve, which is responsible for controlling the muscles

X
Al-Assisted Medical Coding with
Top Match LLT from MedDRA
AE Verbal erm Matched LLT Match Score LLT Chinese Match Scor nk
12TH NERVE PALSY  Xlith nerve injury 08838  EEXUAFRESIRGS 1
12THNERVE PALSY  Xith nerve paralysis 08745 WX BEMEER 2
2 12THNERVEPALSY Vith nerve palsy 08733 WAESRSHE 3
12TH NERVE PALSY  Viith nerve palsy 0873  SVI ISR 4
12TH NERVE PALSY  Vith nerve paresis 08729 WMAIESEW 5
200 5 12THNERVEPALSY  IVth nerve palsy 08728 & IV/MGSHR 6
12TH NERVE PALSY  Congenital paralysis ¢ 08688 SEFIEEE 6 H0E 12 RI5EE 7
7 12THNERVE PALSY  IVth nerve paresis 08672 & IVIRSRME 8
12TH NERVE PALSY  Viith nerve paralysis 0.8654 VI IRSIEEA 9
200 3 12TH NERVE PALSY  IXth nerve paralysis 08653 WX ARESITER 10
Chat Mode is enabled, please chat with GPT model to further discuss about the coding. Feel free to ask
any questions.
§  You are the MedDRA coding expert. User will provide the verbatim term for a symptom, sign,
disease, di i ic indication, i igation, surgical, or medical procedure, and
20 medical, social, or family history characteristic. Think step by step. Your work is very important to

patients and doctorsAccording to the medical concept, please select the most precise matched
term from below candidate Lowest Level Term following the MedDRA coding principle:.

The verbatim adverse event term | need to code is: 12TH NERVE PALSY The 100 candidate
MedDRA LLT terms are as follows:

of the tongue.

Here are the top 5 most relevant coding terms from the provided list, ranked in order of relevance:

[56] Hypoglossal nerve paralysis - This term directly corresponds to paralysis of the 12th
cranial nerve, which is synonymous with "12TH NERVE PALSY." The term "paralysis” is often
used interchangeably with "palsy” in medical terminology, making this the most accurate
match.

[43] Hypoglossal nerve paresis - This term refers to a partial paralysis or weakness of the
hypoglossal nerve. While "paresis” indicates a lesser degree of severity compared to
“paralysis,” it is still highly relevant as it directly involves the 12th nerve.

[32] Cranial nerve palsy - This term is less specific than the first two but still relevant as it
refers to palsy of any cranial nerve. Since the 12th nerve is a cranial nerve, this term is
applicable but lacks the specificity of directly mentioning the hypoglossal nerve.

[51] Cranial nerve paralysis - Similar to the previous term, this is a general term that covers
paralysis of any cranial nerve. It is relevant but less specific than terms that directly mention

the hypoglossal nerve.

[31] Multiple cranial nerve palsies - This term is included as a relevant option because it
indicates palsy affecting more than one cranial nerve. Although it is less specific and does not
exclusively refer to the 12th nerve, it remains pertinent in a broader sense.

Summary and Ranking Results:

O S D e

[56] Hypoglossal nerve paralysis
[43] Hypoglossal nerve paresis
[32] Cranial nerve palsy

[51] Cranial nerve paralysis

[31] Multiple cranial nerve palsies
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Go back to Homepage

MedDRA Coding version

21.0 Al-Assisted Medical Coding with
i chat ode Large Language Models

atm Tevm one ine

Lookup LLT from MedDRA
Tap N Sefting

_
1

Lookup LLT from Historical Data
Top W Setting

—_—

Mode! See 100

Show prompt
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DCE_S/B 1. MedicalCoding - Batch Mode
L

o #m”#wumwnmm“mwmnmmnﬂ
Go back to Homepage ’.‘”.n"‘""""
’ o
— Al-Assisted Medical Coding with 1ot
MedDRA Coding version g ] /‘
27.0 d l 1L
Large Language Models sl
2 il
EdBatch Mode 2 it
Top Match LLT from MedDRA 2e01 ¥
Upload file 8 ¥
8
AE Verbatim Term ~ Matched L Match Score | LLT Chinese taten Score Rank 5 F
Drag and drop file here w75 {
Limit 200M8 p LSx bruising easily Tendency to bruise easily 0.5411 EBRHMFE 1 1'
i
f
bruising easily Bruising 09116 5 2 i
. 70 il
Browse files ) . 1
2 brisingeasily  Increased tendency to bruise 0.6080 FEESEEEN 3 i
| Match by Top 101 MedDRA
D test_3obs.xlsx x 3 bruising easily Bruise 0.8924 B 4 65 ; —- Top 5 Selected by gptdo
bruisingeasily  Bruising of face 08321 EEES 5 += Top 5 Selected by gpt-35-turbo
Lookup LLT from MedDRA 5 bruisingeasily  Sweating easily oss03  EEUHT & 15 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 S0 95 100 105 110
Top N Matches
Top N Setting & bmisingeasily  Bruising of leg 057Ey  BESMRS 7
7 bruisingeasilty  Softtissue bruising 08742 SRR —Betaﬂe—d—cod-rn—g—hgﬁ
After carefully reviewing the 50 MedORA LLMerms, | MAve
B 208 S bruisingeasily  Bruising of arm 08700 FRERS selected the top 5 most relevant coding terms for the adverse

event term "bruising easily”. Here are my cheices, aleng with
[] Lookup LLT from Historical Data s bruising easily Bruising of foot 08602 BISPES their original index numbers and explanations:
“*Rank 1: [1] Tendency to bruise easily**
UERLIERH This term is an exact match for the verbatim term "bruising
58 easily". It accurately captures the concept of having a propensity

—l GPT Rank Result to bruise easily, which is the core meaning of the original term. 2000 AE Cod”‘]gs

1 200
**Rank 2: |13] Spontaneous brulsing™*
Rank Completed! Although not an exact match, "spontaneous bruising” implies .
that bruising occurs easily or without a specific cause, which is ° A I . s 3 0 m I n S
closely related to the concept of "bruising easily". This term is a .
strong contender for coding the adverse event

LLT Chinese GPT_rank | **Rank 3: 3] Increased tendency to bruise** H u man : ~ 10 dayS

This term is similar to the top-ranked term, but with a slightly
ERHREE 1| different wording. It still conveys the idea of having a higher

Chat with GPT Matched LLI Mat

S Nssmmg Tendeney tobruise sasly oo likelihood of bruising, which aligns with the original term,

— Spontaneous bruising 08659 BEEIERS 2 *~Rank 4: 22| Bleeding tendency™*

: - SR g 5| Mhie e ety cseton i, et e

Hodel Selecion 3 Bleeding endency osss i | Abough v nor areise e the opwes chrees
llama-3-70b-instruct v - Bruising 09116 Eils 5 | **Rank 5: (2] Bruising"*

Although "bruising” is a more general term than the others, it's
still a relevant coding option. It doesn't specifically convey the

= tmaing A Wienisl arity darrssead Aeval 3RS
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MedDRA Coding version
27.0

Bl satch Mode

Al-Assisted Medical Coding with
Large Language Models
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2. ChatPaper

Data Mining from Literatures
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nature communications a
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Smart Narrative Review

A jon/LLM—> o Reconcile
— (LLM)

(((

) . Structured Data Listing(CM)
Comprehensive Narrative EDC

Audit Trail Report



2. ChatPaper

Data Mining from Literatures

> Scientific Paper QA Assistant il 1 of 3 dddi-151905-baicalein induces-spoptosis-

111518.pdf

Do the QEcA For Detalled B dary
T A T i, e ] T il A e e o
a1 o gAY cruscae. Fire's . g - bk

Hierarchical _ategory-Name-Vali.. Form
L Ml ik
o Ambmml raia Tha commer e hons “Pemale L e mica which.
[——
e Tho e g preiied " e
o Amimml Vet Tha vt s "Tpsrimasml Anional Comar of KFaa Faczzng
£ Ol b Rl Infrmten:

o O The oo el TR a8 "l AT e st sl Forthl

Summary in Markdown Table

—
e

Section | 3 s i

= || ——

mn |t | e ity
Choose file category: - = .

@ Text Files
¢ Data Files
C Image Files

Trmplan @ Volume (i)

Source Texis

b Al i s A

®  oomala BATM mahe s (- vk i, By e 242 e clsima s
e Bt drdmal Cartae of Y Ricaceng Cmbemrodng”

L e e

Aca Catexory & Pl BALMG ke s (ot ksl e e Frocs Fapachimsmca]

vkl Caname of T Facaseg Ca baeiry
Choose text file type:
Select a question MR 1 Wl B 11 e i call mas b i AT applarseiad
i v T, 40 T, panicli, snd g enl rmpuarmpin 154, puiczaioad in
PDF show info specified in the following YAML, but only include the name/value pairs in the J... R e b
Ask & Quos from the upic tos .. W

Upload your PDF Files

ke

show info specified in the following YAML, but only include the name/value pairs in the JSON
output:

i fnower
Drag and drop files A s

Submit & Proce il {led Explanatio de uestion, we r o extract spectl
Py # Detalled Explanation To address the question, we need to extract spe

Processing your questio

##n Detailed Explanation #### Animal Information 1. “Animal Struin®*; The st

#i# Delailed Explanation

swee Animal Information
L. *Animal Strain™: The siudy used alhmm ballyc nude mice.
e**: The mice wene "5-& weck-all
2. **Animsl Vandor™: The mice were provided by "Reljing Vital River
Labaratory Anienal Technology Co., L1"

e Call B Tandyting formatiom
L. *Cell**: The cell lines used were "MCF-7 and MCE-TADIL"

“Cell Origin ar Vendor* or fior the MCF-7 cells
Is nat eplicitly mentioned in the provided eontest,
3. “mphanted Volume {ul)**: The implanted volume is not specified in the
provided comtext.

110 minutes foi.2 files/row.
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PIRES 3. ChatDataCopilot

The Power of R

- 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 Al to learn and enhance capabilities.
- Enables automation of R code comprehension and generation through Al.
- Potential for developing sophisticated Al-powered R applications.

- R Shiny Ul
- Superior Ul framework for improved human-computer interaction.
- Integrates Al with human intelligence (Al+HI) seamlessly.
- Facilitates real-time data analysis and reporting using R in the Al+HI context.

it ==

Pharmaverse: Packages
for clinical reporting
workflows
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D\_/ : atDataCopllot

Data Query and Listing/Narrative Data Visualization

ovw v enues Searvin -
oldest_patients <- d HX

group_by(AR) %

3
4
ARM USUBJD  AGE  SEX  COUNTRY  RACE  oldest text S filter(AGE == max(AGE)) %% Distribution of WBC Lab Test Values by Visit Number
6  arrange(ARM, .by_group = TRUE) %>%
7 select(ARM, USUBJID, AGE, SE 15 Generated Code
Fér Placebo treatment group: 8 mutate(GENDER = ifelse(SEX = 3 .
. 01-710- BE USA e ,-ub]ect01-7|0-1083.age89‘vl: 1: Sctare(dldest tact:s "'“'(_;:;j;(:f""us‘:;;é' Y L 1 library(tidyverse) .
1083 the oldest patient. She resides in 1 “is the oldest pat, - . . 2 library(ggplot2)
USAand is of WHITE race 12 GENDER, “resides i . . . 3
13 select(-GENDER) = 1 lbhe %%
14 v 1] . e R
For Screen Failure treatment ¥ T . :
o 15 » J T T I 5 filten(LBTESTCD == 'WBC') %%
5 i group: subject 01-705-1058 , age b
B 2 3 8 M USA WHITE 89, Is the oidest patient, He Token Consumption: v Yol o b . 6 geplot(aes(x = factor(VISITHUN), y -
Failure 1058 e USK A EEWHOE: L 4 1 . 7 geom boxplot() +
S Prompt: 800 Compietion: 171 Total: 671 Ell (] 1 7 8 labs(x = "Visit Number, y = "WBC Le
Type your request in the box > 9 i
For Scree;\ Fangl‘riugfalg;eanl write a narative text for oldest patient in each & E — D X 4
5 Saeen o1.710- _ " ke Ee et 017104379, 80 reamiment group: o _
Failure 1376 & P =l el 5 Token Consumption:
fesides in USAand is of WHITE ¢ treatment group: subject xxx, age Xxx, is the g
race idest patet, HelShe eside n o county, and s o g IJ_'I Prompt: 1415 Completion: 92 Total: 1507
For Xanomeline High Dose
. — Tuna vniir ranniact in tha hny
Xanomeline  01.703- . atment group: stibject 01:70, $ S . . Generated Code
B D 120 8 F USA WHITE 1295, age 88, s the oidest e e Age Distribution by Treatment - )= "age™)
9 e i . et ~
s of WHITE race h J L max: 89.00] ARM = y
show the output table o B Piscebo T e e e A
2) decide HeiShe based on gender F/ &
For Xanomeline Low Dose 3:mh3mm o 9 v B sceen Failure 20+ # Print the plotly object
ook 0170 treatment group: subject 01-710- P p 80 ) 21 print(plotly_object)
5 8 M USA WHITE | 1002, age 88, is the oldest e R A ] B xanomeline High Dose 2 -
Low Dose 1002 5% Cont 1 111213 3 4 41 5 51 ¢ 2
patient. He resides in USAand s (J Continue: B xanomeline Low Dose | e— 3
0f WHITE race [T Token Consumption:
Show Code <
Showing 1 to 5 of 5 entries Previous | 1 | Mext (T s A e TR
Run
" Type your request in the box
0
& Download Output Table age distribution by treament, box plot
.
50 *

Placebo  Screen Falamomeline Highrimeeline Low Dose

Treatment )
Continue:

Add more request/feedback

using plotly

N
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Screen Failure

i Table Understanding and
R Generation - from Shell Image

Mean (SD) 75.1 (9.7)
76.0
50.0 - 89.0

Age groups

n 52 y
<18 ] .
< 18-64 14 (16.3%) 9 (17.3%) e Toggle Sidebar
72 (83.7%) 43 (82.7%) 73 (86.
Model Screen Generated Code
86 52 84 Placebo, N Failure, N= X ine High X ine Low s any
f’mmc (61.6%) 36 (69. z.t) 40 (47.6%) gpi-35-rbo - Characteristic - 86 52 Dose, N = 84" Dose, N = 84 6  Filter(aRM %in% c("Placebo”, "Screen Failure”, "Xanomel.*
Male 33 (38.4%) 16 (30.8%) 44 (52.4%) ; = case_uhen{
f9ce y Temperature AGE 75+9 75+ 10 748 768 9 AGE >- 18 & AGE 4= 64 ~ "18-64",
i L 86 52 84 o] 4 10 HGE 3 G4 ~ 54"

AMERICAN INDIAN OR ALASKA NATIVE 0 1 (1.9%) 1 (1.2%) age_group 1)) B ) )

ASIAN 0 2 (3.8%) 0 ST - E ::F;Er(“::‘:;'m' age_group, SEX, RACE) %%

BLACK OR AFRICAN AMERICAN 8 (9.3%) 6 (11.5%) 9 (10.7%) foee “ - _

i 75 0050 il %) ) I >64 72 (84%) 43 (83%) 73 (87%) 76 (90%) #
© @ o 18-64 14 (16%) 9(17%) 11 (13%) 8 (9.5%) Token Consumption:

Prompt: 924 Completion: 170 Total: 1094
e SEX Tomp! ompietion A
e <D e Type your request in the box
Choose your option: F 53 (62%) 36 (69%) 40 (48%) 50 (60%) Create a statistical table comparing different groups in a clnical &
" 33 38%) 1631%) 24 (52%) 34 (40%) study, including "Placebo " "Sereen Failure,” “Xanomeline High

Dose,” and "Xanomeline Low Dose " The table should include
RACE data on age (mean, median, minimum, maximum, and age
groups), sex, and racs. Age groups should be <18, 18-64, and

© VBA

O PYTHON

> Free Chat

[ Translate to SAS
Upload EXCEL/XPT/CSV/SASTEDAT Data
Browse... = dm.csv

O Show value of 1st row

Do not do this for patient datal)

Select Data:
dm

Upload an image as mock shell

Browse.. = DMshelljpg

Upload complele:

AMERICAN INDIAN OR

ALASKA NATIVE 0 (0%} 1(1.9%) 1(1.2%)
ASIAN 0(0%) 2(3.8%) 0(0%)
BLACK OR AFRICAN

AMERICAN 8(9.3%) 6 (12%) 9 (11%)
WHITE T8(91%) 43 (83%) 74 (88%)

Mean + SD; n (%)

5]

0(0%)

0 (0%)

6 (7.1%)

78 (93%)

>65. Sex should be categorized into female and male, and race
should include American Indian or Alaska Native, Asian, Black or
Afican American, and White. Each category should display the
number of parti (n) and the p inp

Mean age should be presented with standard deviation (SD), and
percentages should be used for the categerical variables

Here is the template code for your referance:
# Load the gisummary package for data summarization and
reporting

library(gtsummary)

# Summarize the clinical trial data using th]_summary funclion
#Include the variables age. grade, and response in the summary
table
table1
trial %% -
thl_summary(include = c(age, grade, response))
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phuse 4, SASCodeGenius
N

ChatBot
tab

Clasely
Al-powered Intelligent code Based on integrated with Continuously Fomat Code
code automation completion Monaco Editor company enhancement
standard
Certainly! Here is your
Al tab

r readability

@

Library A Question & Anwser

.| CPU Usage

77 R} e —— X
,//Co;ieéem{s 7 {data collection Memory Usage

Request Rate

Editor Search,
setting Al Menu Compare,

,vars age [ ]
“n.  preloadfmt=Y ]
sexn  [c preloadfmt=Y

=_data_ hdrn]

dfmt=Y

wgtbl

ecogbl [cat
preloadfmt=Y ]
, by
»POPC
,trtvar
,stat
TATLINE=%str( ) la1, @3]

,STATLBL tr( (< |1, Q3|
, totcol

,prefix = colval
%str(blabel=Y rptcol=Y)
)5

report;
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phuse 4. SASCodeGenius

(

t-ae-age sas
Chat Al Result 2 C A~
AES0C ot AESOC
Debug Code o
data adae2; -
length SOCPT $200; Here is the input: map 1-12 to each month by proc format.
set adae; adae2;
SOCPT $2; /Are you ready to proceed, or do you have further guidance?
H
- ELET
SOCPT = catx( , AESOC, AEDECOD); ok
output;
SOCPT=CEtX(I " AESOC, AEDECOD); Great! It sounds like you wanf
- 12 to each month. Here's an ¢

2

S0CPT = AESOC;
output; SOCPT=AESOC;

February'
ine|Patie with-TEAE®;
SOCPT = "1stline|Patients with T Loz ‘Fﬂ 18 D EE -5

output; ouc att nbers 1-12
run; - month na pperca
st'

September*

'October!'

11 'November*

It looks like youare trying to create three levels of records for the numerator in your dataset - from the original dataset «z. 12 = 'December’

However, there are a few issuesin your code that need to be addressed:
1.The variable soce isused in the patient level butis not defined in the length statement.

2.The variable socer isused inconsistently in the patient level. Yourinput
3.The patient level should have a consistent variable name with the other levels.

Here is the corrected version of your code:

data adae2; length SOCPT $200; set adae; SOCPT = cat("|", AESOC, AEDECOD); 0upit; SOCPT=AESOC; ouput; SOCPT="IstLinelPatie ts with
TEAE; ouput; run;

Explanation of changes:

1.Defined the length of socer toensure it can hold the concatenated values.
2.Used socer consistently for all levels. ’
3.Ensured the patient level record is output with the same variable name socer.
Thisshould create the three levels of records as intended
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\_/

CRF PDF Trans'atllon

Super Intelligent
CRF Translation

SDRG / ADRG (WORD) Translation

Bl BeiGens

« Al <10 mins
e Human: several weeks
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s Typical Tasks

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

SDTM ADaM TLG

Short sentence and simple logic; Long sentence and complex logic; Short and relatively Standard sentence;
Limited number of patterns; Pretty difficult for non-standard Specs; Need support from standards macro/functions;
Facilitate Mapping spec recommendation Need more support from standard Need Table layout analysis from mockup
based on text similarity macro/functions and knowledge database; table;

Solution ] ’ TLG title NLU - title 2to analyzed to structured data — map to code

Spec (Human Language + SAS code piece)

‘words ‘frst, Tast, ‘closest’, multiple’,‘average’ elc.
right value from data.

[ —

NLP - Map human language to Code
SHANGHAI
Assignto Yo - non-missingrecord within PARAMCD where ADT <= ARFSTOT,
(0}

RASSIEN i soves Y sPARAMCD st | NOR-MSSing stee521( <ADT<=ARFSTOT] |

sequence of operations

@

4SUBSET( )
SUBSET(not missing(AVAL))
SORTBY(PARAMCD ADT)
SSUBSET(1-++ PARAMCD)
SASSIGN(ABLFL="Y')

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

Process

Inputs to Generate CSR CSR Template Final SR
word Template with Additional
Protocol 5 m\:? information

information
using MLIAI



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

£

huse
Sy Summary

Quality

» The rapid advancement of Generative Al (GenAl) is revolutionizing
many industries including clinical trials

» This acceleration from data to insights, democratized Al technology

. . . . Efficiency Cost
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 G ooy e
clinical research process, create greater value and impact, and oo+
leverage our advantage in domain-specific expertise in both business e

a n d teCh n i Ca I a re as . Individual programming ability

Individual visual acuity
Hours in the day

Possible Solutions?
Better automation
Higher-level abstractions for humans
Combinations of the two
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