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Fast access to clinical data analysis for efficient decision-making

Current State: Highly 
Inefficient

• Gap in real-time access 
to data visualization / 
analysis to answer 
study questions in a 
timely and efficient 
manner

• From request to 
deliverable takes many 
days and is manual and 
resource intensive

• Slowing down signal 
detection, changing 
decision-making, and 
taking FTE away from 
value-adding activities

Desired State: Highly 
Efficient

• Flexible and dynamic 
tools to provide timely 
access to data 
visualization / analysis –
minimizing time from 
days to hours

• Standardized tools 
translatable to all 
studies – less time 
needed for new 
studies

Why it is important: 

• Early development 
studies are high-risk 
studies and with many 
unknowns

• Product/Study teams 
require these tools to 
enable timely signal 
detection and to guide 
prompt decision-
making

to speed up development timelines



Data Navigator: Overview
Overview Landing Page

An R Shiny application to identify and characterize clinical 
data for early phase oncology trials

AIM: Enable timely exploration of data, thereby 
accelerating decision making

FOCUS 1: Baseline data for patient population 
stratification

FOCUS 2: Evaluating treatment efficacy

Developed through iteratively and in collaboration with SMEs

Under active development and in MVP status. It is currently 
not validated (more later)

IMPACT: Delivers previously unavailable functionality to 
end users that accelerates review and exploration



Example Visualization Module: Bar Charts
Tool View Steps

• Select category variables for bar chart1

• Select bar chart display options2

• Tool tips provide contextual feedback3

• Clicking a bar reveals a table of subjects in that 
bar

4

• Additional variables can be supplemented5
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5

Note: Data are from Phuse TestDataFactory

https://github.com/phuse-org/TestDataFactory/


Example Visualization Module: Bar Charts - Exporting
Tool View Steps

• Export R Script that created this visual1

• Export to image and table to PPTX2

• Export Subject List to CSV3
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Example Visualization Module: Bar Charts - Output
Output Steps

• Export R Script that created this visual1

• Export to image and table to PPTX2

• Export Subject List to CSV3
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Data Navigator: Interactive Filtering
Filtering

Requirement that user can interactively segment data

IMPACT: Drives exploration, towards self-service analytics

A dual filtering strategy was implemented:

Tracking of active filters is imperative

Study-specific filters (e.g., extensibility) also needed to be accounted for 

Bar Plot Waterfall …

Race

Cancer
Age

Sex

Alchol

Gene

BMI
Sex

Var 3

Var 2
Var 1

Bar Plot Waterfall …

Race

Cancer
Age

Global Filtering Local Filtering



Data Navigator: Example Global Filter Setup
Tool View Steps

• User opens Global Filter panel from landing 
page1

• User freely chooses values to filter on (multiple 
are possible)2

• A status indicator lists all active filters3
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Data Navigator: Using Filtered Data 
Tool View Steps

• User navigates to Waterfall Chart1

• Global filter already applied to visualization2

• Status indicator reminds user what filters are 
active3
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Data Navigator: Locally Filtered Data 
Tool View Steps

• User switches to Local filtering within Waterfall 
Chart side panel

1

• An identical set of filters is revealed; user may 
select additional filters2

Status indicator tracks all active filters on the 
Waterfall Chart

3

1

2

3

Note: All exports work with applied filters

4

4
Waterfall Chart updated with additional filters



Other Modules
Overview

The modular approach employed makes extending base 
functionalities to other visualizations faster

Ensures a clear and consistent UI and UX that delivers 
timely results

The DX also benefits ➔ new modules are easier to 
bootstrap, test, document

The overall base application is driven by a YAML 
configuration file

Provisions for filters specification (default variables + 
values and study specific variables)

Ensures scalability to the next study (data model is fixed)



What If?
Overview

Filtering is quite extensive already, but there are cases where it can be tricky (e.g., filter subjects above the average 
age)

Each visualization is designed with a specific focus. While interactive, they are still “fixed” in a sense (e.g., by 
design)

TAKEAWAY: There will always be “what if” and one-off questions that are not capable of being answered on the 
spot 

IDEA: Can we leverage AI for these one-off tasks? 

In short, yes. But much consideration and work needs to be done to bring this to a truly safe and productive use!

The next slides show how we’ve integrated an AI Assistant to help with novel:

Question + Answering

Data Analysis

Data Visualization

This is experimental



Data Navigator: AI Assistant Space
Tool View Steps

• User is presented a chat interface to interact 
with AI Assistant1

• Data Space contains an interactive table, 
reacts to filter queries2

• Plotting Space contains a blank canvas, reacts 
to visualization queries3
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Data Navigator: Filtering in AI Assistant Space
Tool View Steps

• Filter query for “white males in placebo arm” 
submitted1

• Response includes SQL code2

• Data Space table is automatically filtered3
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Data Navigator: Filtering in AI Assistant Space
Tool View Steps

• Filter query for “subjects above the average 
age” submitted1

• Response includes SQL code, and 
“verification” step2

• Data Space table is automatically filtered3
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Data Navigator: Visualization in AI Assistant Space
Tool View Steps

• Visualization query for “scatterplot” submitted1

• Response includes R/ggplot2 code2

• Plotting Space canvas renders the visualization3
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Data Navigator: Visualization in AI Assistant Space
Tool View Steps

• Follow up visualization query for “scatterplot” 
submitted1

• Response includes updated R/ggplot2 code2

• Plotting Space produces the updated visual3
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3
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Note: All images have a watermark



Ecosystem
Brief Overview

Environment, Data Engineering, Data Model Internal Platforms, ServicesApplication Packages



Next Steps
Road Map

Continue to iterate on requested visualization set, functionality

Roll out application to 3 pilot studies

Migration to GxP-environment scheduled

Incorporate safety data and analysis requirements

Integration of additional data sources (RWE, 2ndary use, digital biomarker)

Continue to explore the role of AI with  agentic approaches
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