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What is Generative Al and a LLM/LMM?



What is Generative Al (GenAl)?

Or: Who will soon be at the top of evolution?

1956 - The field of computer science that seeks to create intelligent
machines that can replicate or exceed human intelligence.

Artificial Intelligence

Machine Learnin
- 1997 - Subset of Al that enables machines to learn from existing data

and improve upon that data to make decisions or predictions.
Deep Learning Pattern Recognition (unstructured or structured data)

2012 - A machine learning technique in which layers of neural
networks (unstructured data) are used to process data.

2020 - Create new written, visual, and auditory content given
prompts or existing data.

Large Language Models (understand natural language)

Large Multimodal Models (understand multiple types of data) 4



What is a Large Language Model (LLM)?
Demystifying LLMs

Previous words

| THEDBGY went to the

The word that has
the highest
probability is

chosen.




What is a Large Multimodal Model (LMM)?
Demystifying LMMs

Input (Multimodal Context™)

*text, images, video, audio, or even sensordata

“a cat playing in the park.”

(DALL E3)

runway



The Rise of A.l. LLMs

& their associated bots
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The Shift from Tradition to Technology

The Rise of Machines and the Decline of Tradition
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The Rise of A.l. LLMs

& how they surpassed humans

Al has surpassed humans at a number of tasks

120% ~
Human performance = 100% “./
100% " -
@ Handwriting recognition
80% Speech recognition
@ Image recognition
60% . .
Reading comprehensions
40% Language understanding
Common sense completion
20%
@ Grade school math
0% @ Code generation
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Source: Contextual Al, Will Henshall for TIME



PMx-Bot

PMx = Pharmacometrics*
Pharmacometrics is the science of quantifying drug efficacy, safety, and pharmacokinetics through
mathematical models to optimize drug development, dosing, and therapeutic decision-making



Traditional Way vs Al supported

Being more efficient to make decisions faster
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Architecture
Bringing our domain expertise

= Problem:
LLMs are trained to generate human-like text, not true text.
= lIdea:
We need to ‘eround’ them in realitv so that thev don’t make things up.

Prompt

Template =
"Answer only based on the conlext
Provide all relevant detalls.

context: {context)
question: {question):®

Passing
User

8 — Queshon

LLM

Answer

12
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SPRINGER LINK

Findajournal  Publishwithus  Trackyourresearch Q Search

Home > Journal of Pharmacokinetics and Pharmacodynamics > Article

Pharmacokinetic Modelling of 5-FU
Production from Capecitabine—A
Population Study in 40 Adult Patients with

Metastatic Cancer b

Published: December 2005
Volume 32, pages 817—833,(2005) Cite this article

Download PDF @ Access provided by F. Hoffmann - La Roche Ltd.

Saik Urien £9, Keyvan Rezai & Frangois Lokiec

!;j 459 Accesses D 28 Citations Explore all metrics >
Abstract

Aims: To model the biotransformation steps of 5-FU production from capecitabine and
identify patient characteristics that may influence the drug disposition. Methods: Blood
samples and demographic data were collected from two phase I studies in which adult
patients received oral capecitabine for various malignancies. Capecitabine, 5'-deoxy-5-
fluorocytidine (5'-DFCR), 5'-deoxy-5-fluorouridine (5'-DFUR) and 5-fluorouracile (5-
FU) concentration-time data were analysed via a population approach using NONMEM.

o
[a)

Pharmacokinetics ¢
Pharmacodynamics

Journal of Pharmacokinetics and

Pharmacodynamics

Aims and scope >
Submit manuscript >

Use our pre-submission checklist >

Avoid common mistakes on your
manuscript.
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Demo
Reproducing a Paper

Pharmacokinetics and safety of candidate toci
blind, single-dose phase I study

Kyung-5ang Yu, Byungwook Kim, Dongseong Shin, Min Kyu Park, Jun Gl Hwang, Min-Gul Kim, Hy
Edward Keystone

https://dol.org/10.1080/13543784.2023.2212155

Figure 2 of 2
Figure 2. Mean (SD) serum concentrations of CT-P47 and EU-tocil

Note: Values below the lower limit of quantification were set to

EU-tocilizumab = European Union-approved reference tocilizum;

Mean (SD) serum
concentration (pg/mL)
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-o- CT-P47 (N = 144)
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Days
Mean (SD) serum concentration (ug/mL)

Study Day CT-P47 (N = 144) EU-tocilizumab (N = 140)
1 (pre-dose) 0 0

1 (8 h post-dose) 1.47 (1.06) 1.40 (1.03)

2 5.02 (3.00) 4.72 (2.80)

3 8.61 (4.00) 8.20 (3.78)

4 9.54 (4.01) 9.08 (3.60)

5 9.66 (3.79) 9.14 (3.39)

6 9.02 (3.51) 8.65 (3.00)

7 8.39 (3.24) 7.86 (2.65)

8 7.57 (3.08) 7.20 (2.68)

10 5.92 (2.62) 5.31(2.18)
13 3.54 (2.09) 2.97 (1.79)

16 1.52 (1.37) 1.14 (1.27)

19 0.47 (0.84) 0.36 (0.78)
22 0.09 (0.27) 0.11 (0.58)
29 0.00 (0.01) 0.04 (0.48)
36 0 0.04 (0.46)
43 0 0.03 (0.39)
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https://doi.org/10.1080/13543784.2023.2212155

Demo
Reproducing a Paper
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Table 2 of 4
Table 2. Summary of PK variables (PK set; Part 2).
CT-P47 (N = 144) EU-tocilizumab (N = 140)
AUCq. ot (day*pg/mL)
n 138 13635 I
— — —
Mean (SD) 94.34 (40.95) 85.98 (36.23)

94.34 (40.95)  85.98 (36.23)

https://doi.org/10.1080/13543784.2023.2212155 © Message PMx-Bot



https://doi.org/10.1080/13543784.2023.2212155

My little Data Scientist Assist

https://opensource.nibr.com/xgx/Single_Ascending_Dose_PK.html

R

PMx-Bot

Your guide for pharmacometrics modeling and data interpretation.

@ Message PMx-Bot




Impact on Programming



Al Coding
Exploring Top Tools Accelerating |

Top 3 Al coding bots:

Aider v@.51.2-dev| %
Main model: gpt-40-2024-08-06 with d¥Tf edit format
Weak model: gpt-4o-mini

o Git repo: none
G It H u b Repo-map: disabled

. Use /help <question> for help, run "aider --help" to see cmd line args
Copilot !

20



Google’s Al-Driven Code Revolution
Over 25% of Google’s Code Now Written by Al

=  SEARCH FURTUNE

Home News Tech Finance Leadership Well

FINANCE- GOOGLE

Over 25% of Google’s code
is now written by Al—and
CEO Sundar Pichai says it’s
just the start

BY GREG MCKENNA
October 30,2024 at 4:14 PM GMT+ <

Alphabet CEO Sundar Pichai.
JEENAH MOON—BLOOMBERG/GETTY IMAGES

Recommends

SIGN IN

Fortune 500

Subscribe Now
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Future Horizon



Futyre Horizon



Autonomous Agents

Al Bots by their own
Autonomous Agents Collaboration

a@

Orchestrator Bot

Clinical Pharmacologist

Data Scientist

Human interaction |

Can you perform a PMx
analysis including
development of a popPK
model for Drug X based on
the information described in
the protocol and this analysis
plan template?

» The PMx Report
looks good.

Thank you

24



Agent based approaches are making waves in the scientific community

The Al Scientist: Towards Fully Automated Open-Ended Scientific

Discovery
August 13, 1024 Diffusion Modeling
< o Q v 1 un ~ 4 Automatic Zoom - T
Z,Q-“ Idea Generation @ Experiment Iteration E: Paper Write-Up
........ Al Screntine Genranod Propeist

. . Expeﬂments

K Innovation ] Template .

. - DUALSCALE DIFFUSION: ADAPTIVE FEATURE BAL-

. . ’ ANCING FOR LOW-DIMENSIONAL GENERATIVE MOD-

: A 4 : ELS

: [ Noweity Check i :

: Sem. Scholar Asomymoon suthors

- Pager umdor doebie- hied review

v ANSTRACT

S mm’ This paper istrodeces an adaptive Suad-acale spprosch o low

. mm demmional diffeson models, addevusing S challoage of balancing global v

. tang and bocal dotadl e genoresed samples. Wikl Affunion models Save shown 79+

. Mﬂm«unm‘dunmmm»hm

tessrens tesr e s s s ran st nann R LR tessrranann deta romans crw il for ann] mbdress.
uw-uuwm-gmhnwu. However, »
these spaces, traditonal modeh ofien saggle %o sismltancoonly capare both

Conceptual itlustration of The Al Scientist The Al Scientist first brainstorms a set of idess and then evaluates thelr noveity. ity “m.n:’:;:-w-‘amlw:.*lm -y:‘d'

Next, it edits 2 codebase powered by recent advances in automated code generation to implement the novel algorithms. The Dech procemsion e gl bnjet tnd o rcal bench o spvitiod -

Scientist then /uns expeviments to Qather reswlts consisting of both numerical data and visea! summarnes. It crafts 3 sciemific
report, explaining and contextualizing the reswlts. Finally, the Al Scientist generates an sutomated peer review based on top-
tier machine learning conference standards. This review helps refine the current project and informs future generations of

-ended ideation . . . .
- sakana.ai/ai-scientist/

2 8

DuaiScale Diffusion: Adaptive Festure Batancing for Low-Dimensionsl Generative Models
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further notes...



The Mounting Environmental & Human Costs of Generative Al

“AGIJJ
Chat about any topic Answer all your burning questions
Generate realistic images Do your homework for you
False and misleading information Gather your data to improve models
Propaganda and deception Exploitation of underpaid workers
Biases and hallucinations Erosion of rich human practises
Homogeneity and misrepresentation of
language/culture Raising the barrier to entry in Al
Harmful and violent content Tonnes of carbon emissions
Private information Huge quantities of energy/water
Copyright infringement Rare metals for manufacturing hardware

27


https://arstechnica.com/gadgets/2023/04/generative-ai-is-cool-but-lets-not-forget-its-human-and-environmental-costs/

Conclusion & Call to Action



Conclusion & Call to Action
We need a mindset change - asap

Rejection

29






Doing now what patients need next



	Slide 1
	Slide 2:  Impact of  Generative AI in Clinical Data Science
	Slide 3: What is Generative AI and a LLM/LMM?
	Slide 4: What is Generative AI (GenAI)?
	Slide 5: What is a Large Language Model (LLM)?
	Slide 6: What is a Large Multimodal Model (LMM)?
	Slide 7: The Rise of A.I. LLMs 
	Slide 8: The Shift from Tradition to Technology
	Slide 9: The Rise of A.I. LLMs 
	Slide 10: PMx-Bot
	Slide 11: Traditional Way vs AI supported
	Slide 12: Architecture 
	Slide 13: Demo
	Slide 14: Demo
	Slide 15: Demo
	Slide 16: Demo
	Slide 17: Demo
	Slide 18: Demo
	Slide 19: Impact on Programming
	Slide 20: AI Coding
	Slide 21: Google’s AI-Driven Code Revolution
	Slide 22: Future Horizon
	Slide 23: Future Horizon
	Slide 24: Autonomous Agents
	Slide 25: Agent based approaches are making waves in the scientific community
	Slide 26: further notes…
	Slide 27: The Mounting Environmental & Human Costs of Generative AI
	Slide 28: Conclusion & Call to Action 
	Slide 29: Conclusion & Call to Action
	Slide 30
	Slide 31

