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What is Generative AI and a LLM/LMM?
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What is Generative AI (GenAI)?
Or: Who will soon be at the top of evolution?
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What is a Large Language Model (LLM)?
Demystifying LLMs

Previous words (context)

The word that has 
the highest 

probability is 
chosen.

(GPT3.5)
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What is a Large Multimodal Model (LMM)?
Demystifying LMMs

Input (Multimodal Context*)
*text, images, video, audio, or even sensor data

“a cat playing in the park.”

LMM
(DALL E3)
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Source:https://informationisbeautiful.net/visualizations/the-rise-of-generative-ai-large-language-models-llms-like-chatgpt/

The Rise of A.I. LLMs 
& their associated bots
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Ideas
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Ideas
Personalized AI Assistant for Clinical Trial Data Analysis

Imagine you’re working on a clinical trial to evaluate the efficacy of a new drug. You’ve just 
received a large dataset with hundreds of patient records, and your job is to analyze the survival 
data and treatment effects using Cox proportional hazards models and other statistical 
techniques.

Traditional Workflow
• Data Cleaning: You would manually clean and organize the dataset, removing outliers, 

handling missing values, and ensuring that all covariates are properly coded.
• Modeling: You’d then implement Cox models, check assumptions, and interpret results.
• Reporting: Finally, you’d prepare comprehensive statistical reports and visualizations for the 

team or regulatory bodies.
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Ideas
Personalized AI Assistant for Clinical Trial Data Analysis

Automated Data Cleaning and Preprocessing:

•Ask: “GPT, can you clean the dataset and handle missing values using imputation techniques?”

•Response: The AI automatically processes the dataset, suggests the best imputation techniques 

(e.g., mean substitution, multiple imputation), and flags potential outliers for review.

Model Selection and Implementation:

•Ask: “GPT, suggest the best statistical model for this time-to-event data.”

•Response: GPT recommends the Cox proportional hazards model, explains why it’s suitable 

for the survival data, and generates the corresponding R or Python code.

•Further: You can fine-tune the model interactively by asking, “Can we adjust for these 

covariates: age, gender, and treatment type?”
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Ideas
Personalized AI Assistant for Clinical Trial Data Analysis

Assumption Testing and Diagnostics:

•Ask: “GPT, check if the proportional hazards assumption holds for this model.”

•Response: The AI runs diagnostic tests, such as Schoenfeld residuals, and provides the output, 

highlighting any assumption violations with suggestions on how to address them.

Result Interpretation and Visualization:

•Ask: “GPT, can you generate Kaplan-Meier curves and provide a brief summary of the findings?”

•Response: GPT produces clear survival plots and a written summary of the results, including p-

values, hazard ratios, and confidence intervals, all in a format ready for publication.

Automated Report Generation:

•Ask: “GPT, generate a statistical report summarizing the clinical trial results, including all 

assumptions, methods, and findings.”

•Response: The AI creates a well-structured report with narrative text, tables, and figures, saving 

hours of manual effort.
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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
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Traditional Way vs AI supported
Being more efficient to make decisions faster

PK Model 
for Drug X
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Demo
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Demo
How to get  a 4 h task done in under 5 min
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Demo
Reproducing a Paper

https://doi.org/10.1080/13543784.2023.2212155

https://doi.org/10.1080/13543784.2023.2212155
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Demo
Reproducing a Paper

https://doi.org/10.1080/13543784.2023.2212155

https://doi.org/10.1080/13543784.2023.2212155
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Demo
My little Data Scientist Assistant

https://opensource.nibr.com/xgx/Single_Ascending_Dose_PK.html
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Impact on Programming
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AI Coding
One of many tools

Top 3 AI coding bots:
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Future Horizon
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Future Horizon
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Autonomous Agents
AI Bots by their own
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Agent based approaches are making waves in the scientific community
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First building blocks
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Artificial general intelligence (AGI)
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Artificial general intelligence (AGI) on the horizon?

Artificial General Intelligence (AGI) is a theoretical form of AI capable of performing any intellectual 
task that a human can, unlike current AI, which is specialized for specific tasks. 
For a biostatistician, think of current AI as a tool that helps with specific tasks like data analysis, 
model fitting, or hypothesis testing. AGI, in contrast, would be like having a highly skilled colleague 
who can not only understand biostatistics but also adapt seamlessly to any other domain—whether 
it’s genomics, epidemiology, or even completely new fields—without needing retraining. AGI 
doesn’t exist yet...
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Artificial general intelligence (AGI) on the horizon?
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Conclusion & Call to Action



44

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

PositiveRejection Panic
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Doing now what patients need next


