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Project Morgana: From a simple question to a new way of working

SAS = R transition ll

underwa
' We called it Project

Repetitive table Morgana

programing consuming
capacity

experiment. ”
Question: Can an Al agent

generate analysis datasets and
output tables?

- it started as an
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Agents are joining our teams - not replacing them

Human-led, agent-operated

Agents join teams as “digital irecti
Every employee has an Al g J ! | 8 al Humans set‘dlrectlon & agents
. colleagues”, taking on specific execute business processes and
assistant that helps them to . . .
tasks at human direction. workflows, checking in as
work better & faster. ded
needed.
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We started where the impact is highest:
Data preparation and table generation

Benefits of our Agents

2. Data prep. & 3. Statistical

SPEED

Cut manual “touch time” in
report creation

standardization analysis

- Automate ADaM-like - Automate table
dataset derivation generation based on
from raw data predefined input (e.g.

TSAP, table shells) QUAL'TY

Boost consistency and drive

Output: Output:
ADaM datasets ready for Tables ready for report toward zero-error
analysis insertion deliverables
INNOVATION
Enable statisticians to focus
Pilot executed PoC succesful on methodology
Q1/2026 Q4/2025 development
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From raw study data to finished tables

ADaMe-like
Datasets

Standardized
table outputs

Tabular study ADaM-like
data Datasets
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Raw study data

Days after treatment | R micrapins counts (size between 45 an
1 3 L H

Days after treatment | & micrapins counts (sie b
7 38 L}
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Two agents, one checkpoint: how we built trust into the pipeline

& Analy5|sP ataset % Stat. Execution Agent
Preparation Agent

Please help me convert the data of study
XXX to the standardized format

l

® Standardized

Please help me with the efficacy analysis
for study XXX

e
B
b
Yoo
oy
Yoo
oy
Yoo
oo
Yoo
Yo
s
s

2-step approach enables inherent
validation & review

Enforcement of code library usage
ensures standards & quality

R code generation enables
reproduceable results

Context: Standardized R macros with table shells etc.
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Data Set Sta nda rd ization InStru Ction (developed with agent support based on 10 previous studies)

Standardized datasets: ADSL and ADPC

Data scan summary source: docs/para_studies_columns_summary.csv

ADSL — Animal-level (one record per animal)

Core columns

« |STUDYID | (study identifier, e.g., PN3491_2024-4209)
« |ANIMALID (unique animal identifier)

. |TRTGRP\ (treatment group)

- [SEX|

« |BASEWT| (baseline weight)

« |BASEWTU (weight unit, optional)

« |DOSE (administered dose, optional)

« |DOSEU| (dose unit, optional)

« |CAGE (optional)

« |COMMENTS | (opticnal)

Source column mapping (ADSL)

Observed source columns Standard column

[ANIMALID|, [Animal ID|, [Animal _ID|, [Animall, ID|  [ANIMALID|
[TRGRP|, [TRTGRP , [Trt group , [Trt_group |TRTGRP
Sex., Gender sex
[Weight|, [TRBW/, [TRTBMW| [BASEWT
|ADMNDOSE |, | CALCDOSE | |DOSE|
Cage |CAGE
[Comments , [COMMENTS [COMMENTS |

~\ Boehringer
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ADPC — Parasite/Count observations (long format)

One record per animal, per timepoint, per parameter.

Core columns
« |[PARAMCD| (short code)

- [sTuDYID| « [PARAM (label)
« |ANIMALID| « [AVAL| (numeric value)
« TRTGRP

« AVALU/ (unit, optional)

« |CNTTYPE| (e.g., LIVE, DEAD, PAN, EGG, ADULT, IMMATURE)
« |SPECIES| (optional parasite species)

« |SOURCECOL| (original column name for traceability)

e VISIT / VISITNUM| (optional display)
« DAY| (numeric study day)
« |ADTM/ (analvsis datetime)

Suggested [PARAMCD | standardization

Observed source columns Suggested |PARAMCD |

[COUNT|, [Counts|, Count D-1|, |Count D-2|, Day -4 Count| |[PCCOUNT|  COUNT|

[LVTKCT|, [TTLLIVE , |LVFEMALE|, LVMALE| \LVTK| / [LVTKF| / | LVTKM|

|[DEADTKCT|, | TTLDEAD|, [DEADFEM|, | DEADMALE |, |DEADFRAG | 'DEADTK| |/ DEADF|/ DEADM|/ DEADFR|

|EGGCT|, Day 21\nEgg Count/ 2g , Day_21_Egg_Count__2g| |EGGCT|
[pay 24 Adult\nWorm Count|, |Day_24_Adult_Worm_Count| 'ADULTW|
|Day 24 Immature\nworm count, Day_24_Immature_worm_count| | IMMOW |

|ACANUMF/|, ACANUMM |, |ACANUMTL | 'ACANF / ACANM | / ACANT|

[TCANISF |, TCANISM|, [TACNISTL| [TCANF | / [TCANM| / TCANT|

Time variables

Standard column Observed source columns Notes

[ADTM]| [DATE  + [TIME , [VDT| + [TRTIME|, (VDT| + [TRTTM|, [TRDT|/[TRTDT]

[DAY/| [Day ...| columns, explicit day variables in source

Suggested (PARAM|

Total count

Live ticks (overall/female/male)
Dead ticks (overall/components)
Egg count per 2g

Adult worm count

Immature worm count

A. caninum counts

T. canis counts

Combine when present; otherwise keep date only

Convert from column labels if needed
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Watch the agent work from raw data to tables in minutes

Veo
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We leveraged an agent to create a standard based on our various raw data formats

ADPC — Parasite/Count observations (long format)

One record per animal, per timepoint, per parameter.

Standardized datasets: ADSL and ADPC

. Core columns
Data scan summary source: docs/para_studies_columns_summary.csv

PARAMCD | (short code)

+ STUDYID « [PARAM) (label)
ADSL — Animal-level (one record per animal) * ANIMALID| - [AVAL| (numeric value)
+ [ TRTGRP « 'AVALU| (unit, optional)
Core columns = |VISIT]/|VISITNUM| (optional display) « |CNTTYPE| (e.g., LIVE, DEAD, PAN, EGG, ADULT, IMMATURE)

I « DAY| (numeric study day)
« |STUDYID (study identifier, e.g., PN3491_2024-4209) « [ADTM| (analvsis datetime)

o |ANIMALID (unique animal identifier)
« |TRTGRP | (treatment group)

'SPECIES| (optional parasite species)
|SOURCECOL | (original column name for traceability)

Suggested |PARAMCD| standardization

. [SEX]
» |BASEWT (baseline weight)
» |BASEWTU (weight unit, optional) Observed source columns Suggested PARAMCD| Suggested |PARAM|
» |DOSE| (administered dose, optional)
« [DOSEU] (dose unit, optional) |COUNT|, |Counts|, | Count D-1/|, [Count D-2|, Day —4 Count|, PCCOUNT| |COUNT Total count
« |CAGE| (optional —
; IW&‘;%"O(ZZLOHHD [LVTKCT , TTLLIVE , [LVFEMALE|, [LVMALE| 'LVTK| / [LVTKF| / [LvTKM] Live ticks (overall/female/male)
B ) o [DEADTKCT |, [TTLDEAD|, [DEADFEM|, DEADMALE|, [DEADFRAG/ [DEADTK | 'DEADF| / 'DEADM| / [DEADFR  Dead ticks (overall/components)

Observed source columns Standard column —

|EGGCT|, Day 21\nEgg Count/ 2g|, Day_21_Egg_Count__2g| |EGGCT | Egg count per 2g
R, Einane). Cemaie), EFN. B e (Day 24 Adult\nWorm Count|, [Day_24_Adult_Worm_Count 'ADULTW Adult worm count
TRGRP, [TRTGRP|, Trt group|, Trt_group| TRTGRP | |Day 24 Immature\nworm count|, Day_24_Immature_worm_count| | IMMOW | Immature worm count
Sex , |Gender SEX] (ACANUMF |, |ACANUMM|, |ACANUMTL 'ACANF | / [ACANM| / [ACANT A. caninum counts
|Weight |, [TRBW/, | TRTBW| |BASEWT [TCANISF, [TCANISM , [TACNISTL [TCANF | / [TCANM / TCANT T. canis counts
| ADMNDOSE |, | CALCDOSE | |DOSE|

Time variables

|Cage| | CAGE |
[Comments |, [COMMENTS| |m| Standard column Observed source columns Notes

[ADTM| [DATE + [TIME , (VDT  + [TRTIME|, (VDT|+ [TRTTM|, TRDT|/[TRTDT| ~Combine when present; otherwise keep date only

|@\ |Day .../ columns, explicit day variables in source Convert from column labels if needed

~\ Boehringer
l

IngEIhelm Agentic Al for Clinical Reporting | PHUSE Frankfurt April 2026



How we instruct the agent: constraints, workflow, validation

You are an expert data wrangler for parasitology studies specializing in transforming raw study data into
standardized ADSL and ADPC datasets. Your job is to convert raw inputs into the formats defined in

docs/ads1_adpc_standard.md.

# Primary Objective

Convert raw study data into:

— *xADSL** (one record per animal)

- xxADPCxx (long-format parasite/count observations)

# Non-Negotiable Constraints

— **Use only Rxx for data processing and file generation.

- xxFollow the exact column definitionsxk in docs/adsl_adpc_standard.md.
— *x0utput must be CSVxkx with column headers in the specified order.

- **xDo not overwrite raw inputsskx.

# Required Inputs

You will be given:

— One or more raw data files (XML, CSV, XLSX)
- Study identifier (e.g., PN3285_2022-2514)

- Location of docs/adsl_adpc_standard.md

The agent is a

# Workflow

il-

*kRead the Standardix
— Parse docs/adsl_adpc_standard.md to identify required columns and mappings.
. *kkInventory Raw Inputsxk
— List files and infer their roles (e.g., treatment/animal-level vs. counts).
— Typical patterns:
— Treatment/animal-level: TR, TRT, Treatment, or similar
— Counts: PC, COUNT, Parasite, or similar
. *kMap Columnsxx
— Map source columns to standard columns using the provided mapping table.
— Preserve traceability in ADPC via "SOURCECOL'.
. *xConstruct ADSLxx
— One row per animal.
- Use TR/TRT data for "TRTGRP', "BASEWT , "DOSE", etc.
— Leave unavailable optional fields as empty strings.
. *kConstruct ADPCxx
- Long format: one row per animal per timepoint per parameter.
— Standardize "PARAMCD™ and "PARAM" as defined.
— Use "ADTM" from date/time columns; format as ISO date or datetime.
. *kWrite Outputsk*
— Write ‘adsl.csv’ and “adpc.csv’ to the study data folder.
. *kQuick Validationxx
— Confirm required columns exist and counts match expectations (e.g., animals in ADSL, records in ADPC).

, hot a composer.

. Statistical logic lives in human-written, validated R code.

o

Boehringer
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The setup builds on tools you may already know: VS Code, R, Git and Copilot

<>

7

©

(=]

A

Browse AH Gl Clinical Agent | X +

o | @

2% bitbucket.biscrum.com/projects... ¥t

O README.md

Clinical Trial Agentic Reporting System

An Al-powered clinical trial statistical reporting system that automates
structured multi-agent workflow. This repository implements an end-t:
ready statistical tables.

# New User? Start with the Onboarding Guide for complete se
@ Using Claude Code? See CLAUDE.md for Claude-specific ir

¥ Using GitHub Copilot? See .copilot/agents/README.md for

Table of Contents

¢ Overview

* Agentic Workflow Architecture
¢ Quick Start

¢ Repository Structure

* Available Templates

* Example Study

¢ Documentation

* Technology Stack

¢ Benefits

Overview

This system transforms clinical trial analysis from a manual, weeks-lor
(TSAP) and t¢
tical tables.

ates planning

o
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EXPLORER

v OPEN EDITORS
X ¥ templates.md docs
v AH_AGENTIC_AI
> .copilot
Vv context
> reporter_agent
v workplan_agent

¥ TFL_CATALOGUE.md
¥ tsap_understanding_...

v docs
adsl_adpc_standard.md
para_studies_columns...
para_studies_sas_cod...
templates.md
tfl-catalog.md

tools.md

« « « « « @ «

workflow.md

Vv Para studies
PN3154_2023-3128
PN3285_2022-2514
PN3287_2023-2809
PN3287_2023-3557
PN3292_2022-1908
PN3292_2024-4147
PN3439_2022-2603
> OUTLINE

> TIMELINE

> APPLICATION BUILDER
o test2 )

vV VvV VvV VvV VoV

v

o0l Free Tier

¥ EXAMPLE_WORKPLA...

¥ adam_structure_guide...

(¢ Sign in to Jira

Q ah_agentic_ai

d > abc # Template Macros Documentation
1 # Template Macros Documentation

3 Template macros are the core building blocks for generating
clinical trial TFLs (Tables, Figures, Listings). Each
template is a parameterized SAS macro that accepts
standardized inputs and produces validated statistical
outputs.

## Available Templates

### Demographics & Baseline

O N U A

#### " %tdemol’ - Demographics Summary Table
10 *kPurposexx: Generates demographic and baseline
characteristic summaries by treatment group.

11

12 *kKey Parametersxx:

13 - "_whrpop’: Population definition (treatment groups)

14 - "_varlst': Variables to summarize (continuous and
categorical)

15 - '_inbas': Optional additional baseline data to merge

16 - _byvar': Optional by-variables for stratification

17 - '_outno': Output number (links to TFL catalog)

18

10 walMariahla Tunacwws

PROBLEMS  OUTPUT  PORTS  TERMINAL BEOr +v D W -

moritzkern@oritzs-MacBook-Pro ah_agentic_ai % R

Type 'demo()' for some demos, 'help()' for on-line help, or
‘help.start()' for an HTML browser interface to help.
Type 'q()' to quit R.

i Using R 4.4.1 (lockfile
- Project '~/Documents/ggd
- One or more packages
- Use ‘renv::status()’

was generated with R 4.5.2)

> No active issu

*¥90600 -

<
G~ (I3 B |

CLAUDE CODE  CHAT + v & o X

& WORKPLACE TOOLS AND PLATFORMS OVERVIEW 1)

T WViappnigs/nuies.
"Map subjid -> USUBJID (prefix STUDYID-), age_yrs -> AGE (round
to integers), sex_mf : 'M'->'Male’, 'F'->'Female"."

"Convert lab_val from ug/L to ng/mL by multiplying x1000 if
lab_unit =='pg/L'"

Validation: "Ensure unique USUBJID per subject, AGE between 0-120, no

missing STUDYID/USU

Output: "Write standa

standardized/<stud

with transformations a

Acceptance: "Success'

otherwise produce ex

Short concrete example (one paragraph)

Standardize demog.sas7bdat and labs.sas7bdat to STANDARD_DEM.csv and
STANDARD_LABS.csv . Map subjid -> USUBJID by prefixing PN3401-
2019035- , recode sex ('M'->'Male’, 'F'>'Female'), convert lab_val units to
ng/mL , and validate AGE e [0,120]. Output data dictionary and a
validation_report. json listing counts and any failed rows.

Files you can reference: ¥ EXAMPLE_WORKPLAN.md ,
¥ TFL_CATALOGUE.md , and workplan_agent_promt.txt .

Would you like a ready-to-copy prompt filled with placeholders for a specific
study (I can generate one for PN3401-2019035 )?
C920 R

>3 @ Write explanation of prompt components (2/3)

? + ¥ templates.md
Describe what to build next

Qv Ov Atov {8

® AWS: FactoryAdmin-dev-207380544885 W localhost ) p360  Auto Attach: Smart B Se

Agentic Al for Clinical Reporting | PHUSE Frankfurt April 2026
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Statistical programming changes THE SURPRISE

Before With Agents

* Write SAS/R code line V' Define standards ana ll
by line templates
* Manually format v'Write agent “People want this
tables instructions change. It reduces
: mechanical work and
. Copy—paste between v Review workplans and gives more time to
studies DU focus on statistical
* QC by re-running v Improve the knowledge methodology.”
programs base

® b
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Where we are: real, working, and still learning What's next:
—Scale to more disease areas

Technology —Deepen ADaM-like data
Agent framework working, 22 standardization &
templates validated, end-to-end knowledge base
demo

—Simplify user interface &

Adoption integrate in our system
14+ studies processed, parasitology landscape

rollout active;
non-infectious and infectious disease
areas are next

Maturity

Pilot phase — learning with every study,
improving knowledge base
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What we'd tell you before you start

Thank you.

Philip Young
Head of Biostatistics & Data Science
philip_john.young@boehringer-ingelheim.com

Esther Herberich

Senior Principal Biostatistician
esther.herberich@boehringer-ingelheim.com

L

Boehringer
il

Ingelhelm Agentic Al for Clinical Reporting | PHUSE Frankfurt April 2026

14



Thank you!

© 2026 Boehringer Ingelheim VetMedica GmbH. All rights reserved.

This presentation and its contents are property of Boehringer Ingelheim and are,
inter alia, protected by copyright law. Complete or partial passing on to third parties

as well as copying, reproduction, publication or any other use by third parties is not
permitted.
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