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Meet the Speaker

SEIRGEUT

Title: VP Data Insights and FounData
Organization: Novo Nordisk

Sam Khalil brings over 15 years of experience in the biopharmaceutical industry,
where he has contributed to the integration of life sciences, healthcare, and
advanced technologies to support patient care. As the Vice-President of Data
Insights at Novo Nordisk in Denmark, a leading biopharmaceutical company, he
plays a key role in harnessing data to inform decision-making processes.

His expertise covers a broad range of areas, including fundamental research,
pre-clinical studies, and clinical trials, providing him with a well-rounded
understanding of the drug development process. Currently, he is leading the
development of FounData, a comprehensive clinical data lakehouse at Novo
Nordisk. This platform is designed to consolidate clinical trials data, along with
proteomics, genomics, and imaging data, to facilitate more informed research
and development strategies.



Disclaimer and Disclosures

* The views and opinions expressed in this presentation are those of the
Y author(s) and do not necessarily reflect the official policy or position of
CDISC.
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Agenda

01 Bringing clinical data to life
FIND — ACCESS — CONNECT - SOLVE

02 Generative Al potential
Bringing SDTM and ADaM analysis to everyone

03 The concept of Multi-Agents Al framework
Beyond “simple” LLM chats to complex agentic solutions




" FounData | Find & Access securely all data sources

... \\\A - Cf'\) ~1,700 Clinical Trials
’" g\ - . >900K Patients

MULTI - MODAL

Y ¢ Text
& Tabular
Imaging

Genomic
Proteomics

FOUNDATA

BRING-DATA-TO-LIFE
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FounData | Key components

oD 9588

FOUNDATA
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Data quality considerations when providing access

ecee
Cd ISC to pooled clinical trial data for secondary use
Leveraging CDISC Standards for cross-study analysis

Introduction

q Historical linical trials contain a wealth of
E information that can be used for insight
== generation within life-sciences organisations.

Good quality, interoperable data from historical

trials fills the gap between high-quality, small-
scale pooling on the one hand, and huge datasets
full of rather messy real-world data on the other.

It can be used for applications, including data for
g synthetic control arms, identification of patients
> of interest for specific disease areas, and for the

development and training of Al models.

Solution

Q) Algn Data Standards

‘We chose the study Data Tabulation
Model {SOTM) described by COISC for

Snma b e implement sandards Q

rior nowedge of the ana'yss needs
" W ctandardised 3 e stusies to.

singie version o the SUTM 16,  sngle
‘version of the code Bsts o the controlled

B emndorsndssneweional
€ MeasureDataQualty O Senmiesieg, edonsy
L ——
sorci s
Crom dominconsatency of the 8oa

- Algment ofthe content o the it Improve Data Quality
sgarat code st 308 Scanmies
peselrartoons We v th oy ofthe evecutonof

o g e ol Gy he improvmen nthe iy o the s
- overime

Results

77\ Global overview of metrics that can be leveraged by
U experts to monitor and improve data quality

| ) There are several challenges to using the data and there is no
*  clear framework to measure the quality of the data,

) ) Submission-oriented checks like Pinnacle21 focus on compliance
within a study, and don’t address cross-study quality issues.

the data format during
multimodat

Cross-study Quallty Issues

analyticalplatfor

Missing or poor-qualty
data in the source Inconsitent unts for resuts
Contralled Terminlogy measured across triats
and Ditionary s5ues (6.8,
COISC, MedDRA) s
auakty issues

‘ Iterative process to provide data for secondary analysis

Example queries that are executed to produce quality
metrics

For more information on:

Data Quality considerations
when providing access to pooled
clinical trial data for secondary
Use

Sid Prabhu, JonathanDean
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,,,,, Imagine if... |

we could reduce further the barriers to data and
accelerate complex insights generation
from all our clinical trials data
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In the past:

Only professional p
serious hobbyist co
images.

From complex g
specialized kno
chemistryand o
access to cumbe






Key areas | Data — Governance - Technology -

0
| M
—=>

A seamless but controled
Data Platform
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RESPONSIBLE Al
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Can we just add Generative Al on top ? |

Not yet.... For complex or multi-steps scientific analytics

cdisc

= ChatGPT 4 >

&

® vou
Given the 4 numbers 4 9 10 13 what
would be a simple arithmetic operation
(*-+/) to obtain 24.

® chatepT
To obtain 24 using the numbers 4, 9, 10,
and 13 with simple arithmetic operations
(addition, subtraction, multiplication,
division), one possible solution is as
follows:

9*(13—10) +4 =24

Here's the breakdown:

1. Subtract 10 from 13, which equals 3.

2. Multiply 9 by the result (3), which
equals 27.

3. Add 4 to get 24.

@ You
Verify your analysi~
+

5 (1]

@ You

Given the 4 numbers 4 9 10 13 what
would be a simple arithmetic operation
(*-+/) to obtain 24.

9% (13 —10) +4 = 24

Here's the breakdown:

1. Subtract 10 from 13, which equals 3.

2. Multiply 9 by the result (3), which
equals 27.
3. Add 4 to get 24.
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;}j;:séz-:'f Current LLMs are fast thinkers |

We need PLANNING, RESONING & CRITIC

L SYSTEM 1 SYSTEM 2
T THANKING,

FAST .o SLOW

e —
""" DANIEL
KAHNEMAN ) i
T T Fast & Automatic, Slow & Deliberate
e But by design error prone but requires conscious effort/
[ — and instinctual planning
0 In patients where the disease is still
2+2 = 4 Progressing, can we identify any patterns

g * (13 B 10) +4=24 Q in our data that could guide better outcomes?
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We need Tools | Essential for complex tasks

" Some example of tools:
v . A i s Information and
: . ety | Communication . ) )
ooiieiie ) s acn oo Big Data Analytics
pa W= X
3 [7)] ; aircraft
(o)} Ele.‘cn'ic._nl :
o N vy Database queryi
o PIRE ——A querying
% ) \ / g > Steam-engines
E = &' Water wheels —A—
s | s /—/%/ 0/0\0 Genomic & Proteomic analysis
tools
ks — o’/
2,000,000bc 3,300bc ' 1,200bc’ 1780 1848 1895 1940 1973 2
M. Hilbert, Online Course Digital Technology & Social Change, University of California: https://canva: omjcourses/949415
‘LQ* Internet & intranet access
&l

Tool use is a distinguishing characteristic of human beings.
We create, modifyand utilize external objects to do things that go beyond our

physical and cognitive limits. Equipping LLMs with external tools can significantly
extend the model capabilities.

..... Many more use case specific

L]
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We need Memory | Essential for complex tasks

System Messages / Context

Short term . Variable
Context and prompting Programaticaly
Long term

RAG
Clinical and regulatory Documents RAG + Knowledge Graph

Pastinteractions and insights
Molecules interactions

=

= K

cdisc
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.-.. FOUNDATA AGENTS | Advanced capabilities
+ .+ with focused purpose

e °
' o PLAN N ING Decomposition ofthe taskin small steps, reflection on the plan
b ° and self-critics (CoT, ToT etc...)

Sa i

®: s @

s Alist of all the tools to which the agent has access, with
§:=ciising instructions on how to access them

Relevant memory items (based on the question) from past

\/ 12\ [0]:4¢ conversations with the user

New “memories” can be generatedand stored if required

AGENT
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AGENTS | They work better in teams with each having a

focused expertise and set of tools

& &

DATA ANALYSIS DATABASE
PLANNER EXPERT
@ e}?
CLINICAL GOVERNANCE
DATA EXPERT MANAGER
MANAGER
@}é &
BIOSTATS / CODING SCIENTIFIC
EXPERT REVIEWER / CRITIC

eoe
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FounData Al agents | Building Blocks

CHARACTERISTICS OF
Specialized with key attributes:

; ‘ 2 * NAME: agent identifier
& e Q}g 0 s

Data Engineer SDTM Expert * DESCRIPTION: agent specialty and skills

@eeseons °
. . . FounData, Agent Team FounData, Agent Team
o s I work as a data engineer i the FounData agentsunt. | | work as SDTM Expertin the FounData agentsunit. | ° SYSTEM PROM PT: Ag t p Ity d d t
e * specialize on loading data from different systemsincluding specialize in the SDTM model and | know where tofind all * e n e rso na I a n I rec v

E . databases, blob storage & delta tables. the lab values, vital signs etc. that the team will need to

fulfil the users needs.
(e.g., programmer)
m @ Message More & Message More

* LLM Config: Which LLM to use
* TOOLS: Annotated user defined functions that th
agent can utilize (e.g., read data from secure

System Prompt
aea

You help ateam of autol

Tools

database)

GEEEEEEERER

L]
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Group chats | How agents interact with each other to
©. . solve complex queries

§ " Whatis a ?

... Group chats define how agents can interact with each other.

' * Simple group chats can have a linear interaction like “round robin” or a
et “directed graph”, where the user has predetermined the flow of the
i conversation

i *  Complex group chats like the “generate plan”, will have an agent

compare the user query with a list of all available agents to produce a
plan with a set of tagged steps (task list). This provides additional
flexibility.

GEEEEEEREERE

eoe
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Workgroups | Multiple agents iterating over steps in the

“, plan

Whatis a ?

To the group chat manager, a workgroup looks like a single agent, but in

. :
w reality, the workgroup works as a small group chat on its own. This can be
LN highly beneficial in multiple scenarios:
b
§ciieing * Programming tasks: lterating over coding tasks with a set of agents like a
ke programmer, a code_executionerand a ga_specialist, can give better
T TR _ o Statistical Programming .
Visualization Workgroup results than a single programmer.
Workgroup
N Y R N * Visualisation tasks: Producing good figures or graphs can be improved by
S s =" ! . . -, . .
r,) (i’ ' ! €: & ! having “visual_critique” agent iterate with the programmer.
, & .
K \ '
1 ° ! T =a o |
~-<_ _ v N /|

L]
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7" Workflows | Joining it all together gives a highly

“#- customizable framework for LLM applications

. Whatis a ?

... Workflows combine all the building blocks into a single
e configuration. A workflow can be general to serve many

needs, or highly specialized fora narrow LLM application.

Workflow contain:

- O Agents: List of available agents

U Planner: Used for generating plans for group chats

P~ U Group Chats: How the agents interact
/ N
3 e N U Manager: Agent for managing the group chat
e \
] ]
-0 -0 -0 1 0 !

L
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FOUNDATA

BRING-DATA TO LIFE




You 12:39py

Create a Pie chart of the race distribution of all female patient:
data from the Demo

S in the CD\SCP\LOTO\ trial. Use
graphics domain, include names only in t
Distribution - b

he labels ang title the graph '‘Race

‘ FounData Assistant 12351y,

Using data engineer lead

DATA ANALYSIS

FounData Co-Scientists
agents working in

synergy

FOUN ATA

E
BRING DATA-TO-LIF



(£, New Chat 0 ;"

E Task List ) Running

Q Data Engineer Lead

a Lead Programmer

Install the necessary Python libraries
using shell, then write and execute
Python code to create a pie chart of
the race distribution for the extracted
female patient data. Save the pie chart
as race_distribution_f.png in the local
working directory.

Agents Tasks list

Visibility on actions
from each agents

FOUN ATA

BRING-DATA-TO-LIFE



successtuiy ruinnea. ine vemograpnics aomain LDV Tie IS 10catea at e T1o1owl

ng Tun
path: /app/data_csv/dm.csv. The necessary data has been extracted for all female

patients, focusing on their race information.

Lead Programmer 1250

The necessary Python libraries have been successfully installed, and the code to create
the pie chart of the race distribution for the extracted female patient data has been
executed. The pie chart has been saved as a JSON file named 'race_distribution_f json' in
the local working directory. The next step is to retrieve the 'race_distribution_{ json’ file and
present it to the user with the title 'Race Distribution - F'.

Analytical output

Data Analyst Lead 12297 Required multiple steps:

The task has been successfully fulfilled. The race_dismbution_f.png has been retrieved

1- Plannin
from the local working directory and presented with the title "Race Distribution - F* The 2- Data R gt i
plot was successfully displayed and the task is now complete. 3 : ne\'/al
- Understanding of data tables
N 4- Writing SQL queries and reviewing code

5- Creating visualisation

Race Distribution - F

FOUN ATA

BRING-DATA-TO:-LIFE



Built on a Scalable
Framework

Agents, workgroups, and workflows
are fully configurable and most
importantly can be tested in

units during deployment.

FOUN “ATA

BRING DATA TO - LIFE
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THANK YOU!

HKLL@NOVONORDISK.COM
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