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QSP Workflow: Where Can AI Help?
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01 Orchestrate the workflow
Natural-language interaction with validated modeling and data tools

02 Structure the evidence
Literature extraction, model mapping, uncertainty, and parameter inference

03 Accelerate virtual population exploration
Efficient VPop generation, sensitivity analysis, and calibration

Agentic Orchestration   ·   Auditable Guardrails   ·   Adaptive Calibration



AI-ENABLED MIDD · 2026

Modelling-in-the-loop as a new 
paradigm for quantitative systems 
pharmacology

MODELS TO MEDICINES

Actual intelligence, thoughtfully integrated

PRESENTER

Priyata Kalra, PhD

Senior scientific product manager

Simulations plus



Bespoke, manual and time intensive
GUIs and click-paths of various tools in your workflow; manual hand offs

MANY MANUAL HAND OFFS AND DECISION REEXPLAINATION

Data Curating the dataset 4–8 wks

Papers Finding parameters in papers 2–4 wks

Models Choosing the model 2–6 wks

Runs Running scenarios by hand 1–3 wks

Reports Writing it up and QC 2–4 wks

SOURCE · SIMULATIONS PLUS MIDD SCIENTIFIC ENGAGEMENT DATA

80%
calendar time spent 
around the run

Modelling Scientist judgement

Assembly work

THE PROBLEM



THE SOLUTION

A loop you work inside

A T  T H E  C E N T E R

Validated 
MIDD engines

Each result informs the 

next run.

Results validated via 

agentic calls

Engines executeYou review

Agent orchestratesTrail writes itself in 

Workspace

You state intent

Human

AI



THE FRAMEWORK

Modelling-in-the-loop

BEFORE The model was in the loop; the act of modelling was not.

Decide Model, by hand Decide Model, by hand Decide
Episodic and artisanal: a scientist operating 
tools by hand between decisions.

NOW Modelling itself runs continuously inside a loop: an agent executes an engine, reads its output, and revises.

THE LOOP

Scientist 
defines the 
question

Agents 
orchestrate

Data, Modeling, 

Reporting agents via 
MCP

Thales executes

Sole source of 
numerical truth

Read output, 
revise

Each result informs 
the next run

Gate Scientist governs the loop

CONTAINMENT

THE SHIFT The scientist moves outward, from operating the tools to governing the loop.

REALISM



THE ARCHITECTURE

How the thales-agent is built

Thales

QSP modelling platform that integrates 

its workspace in agent sessionS+ Composer

Editor context and user interaction

Thales Vectorstore

Semantic search over ADMET Predictor 

docs

Future MCP Server

Extensible plug-in point

Uniprot and Clinicaltrial.gov

Research integrations for compound 

and trial knowledge

Filesystem

Reads and writes files; manages results

Plot Generator

Publication-ready plots and charts

Reporting agent with schema

Schema driven reporting generation 

utilities tool

AT THE CENTRE

LLM



Crohn’s Disease QSP From Raw 
Data to Report

WS 1

Data Agent

Agentic time taken ~25 
min

Raw UNITI trial data 

→ validated, model-

ready datasets with 

audit trail

WS 2

Modelling agent

Agentic time taken for 3 

prompts ~10 min

Onboard a new 

scientist to a Crohn’s 

QSP model in 

minutes, not weeks

WS 3

Modelling agent

Agentic time taken ~30 
min

Create a novel 

combination therapy 

parameter input for 

Thales from natural 

language

WS 4

Reporting agent

Agentic time taken ~45 
min

Generate QC 

summary professional 

documentation 

automatically



WS 0

Setting project context
Ingest proprietary documents in your setup workspace to create context

PROMPT Prepare and setup documents for ingestion into a vectorstore



WS1-Data Trust

Exploration of the data trust

PROMPT

Give a summary of one trial ADaM data and SAP, e.g. 
UNITI/CNTO1275CRD3001: what studies are included, how many patients, 
key primary & secondary endpoints, biomarkers in these studies? Induction 
or maintenance phase?

PROMPT

Plot each individual patient CDAI trajectory (a.k.a Spaghetti plot) with 
different panels per arm in this trial



WS1- Data Trust

Raw AdaM data to model ready dataset

PROMPT Prepare the UNITI-1 trial data for Thales(PLAN)



WS1-Data Trust

Documentation of databuild with tests



WS1- Data Trust

Human augmented GenAI decision

adcdai from 3001:

adcdai from 3003:



WS2

Tool Intelligence

PROMPT

Can you help me understand the config.yml file? Explain the fit_pipeline structure and how simulation stages are connected for 

drug trials. 



WS2

Model Intelligence

PROMPT

Can you list all mechanisms modelled for IL-23 in this model.



WS2- Model Intelligence

Agentic modelling 



WS3-Param Intelligence

Design, build and validate new therapy scenarios

PROMPT

Create a new dual-targeted combination therapy scenario based on the He et al. 2025 study (DOI: 10.1007/s10238-025-01731-x) for refractory Crohn's disease:

USTEKINUMAB: 6 mg/kg IV at week 0, 90 mg SC Q8W maintenance

ADALIMUMAB: 160 mg SC wk 0, 80 mg SC wk 2, 40 mg SC Q2W maintenance

Config
Config Scenarios

Stages



WS4- QC report

Product human reviewed by SME

PROMPT

Generate a comprehensive QC Summary Report using the approved QC template. Populate all sections with accurate and traceable information 

derived from the following sources:

project-workspace logs directory generated_plot folder



The scientist defines, decides and 
interprets.

Find what works. Faster.
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WS1

Data Trust

Explore clinical trial inventory and endpoints

Extract CDAI time courses and summarize by arm

Analyze visit windows and missing values

Prepare aligned datasets for Thales ingestion

Data Intake

Quality Check

Preparation

PROMPTS

Give a summary of one trial Adam data and SAP, e.g. UNITI/CNTO1275CRD3001: 
what studies are included, how many patients, key primary & secondary 
endpoints, biomarkers in these studies? Induction or maintenance phase?

Plot each individual patient trajectory (a.k.a Spaghetti plot) with different panels 
per arm in this trial

Prepare the UNITI-1 trial data for Thales platform calibration. I need:

• Time-aligned CDAI at baseline and week 8
• Include CDAI components (pain, stool frequency, well-being)
• Apply ICE handling rules from the SAP (exclude post-ICE data)
• Create constraint file format with sigma_measure=10, sigma_trust=0

Show me the mapping from source ADaM fields to individual_targets columns 
[Source, Trial, PatientID, Arm, Drug, Dose, Time, Analyte, Value]



WS1- Data Trust

product – Thales input file

Confirmed with SME on the structure of individual targets. The Analytes FCP and CRP can also be added with a good plan upfront



WS4- QC report

Product human reviewed by SME
From analysis results to professional, auditable documentation

REVIEWER COMMENT

I suggest giving two options such as “ [ ] Passed/Verified [ ] Needs Revision or Pending Fixes”. Eventually, when all the fields are Passed, the QC 

process is completed.

Do Data Completeness mean non-missing data? And what does Data Quality column mean? I think if they have the same meaning, we can remove the 

Data Quality. But I would be interested in knowing whether the trial data are aggregated (e.g., response rate, mean+/-SD) or individual (measurements 

from each patient).
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