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ISG Guiding Principles

Open Source Highly Collaborative Interactive Easy to use

Data Standard Compliant Agile EngagingExtensible Data Model

https://safetygraphics.github.io/ 

https://safetygraphics.github.io/
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Study Data

Stand-alone Reports

Chart Specs

Data + Chart Mappings

Chart Code

Application Code

Web Application
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Safety Explorer Suite
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Hepatic Safety Explorer
Demo – Repo – Clinical Workflow – Paper

https://safetygraphics.github.io/hep-explorer/test-page/example1/
https://github.com/SafetyGraphics/hep-explorer
https://github.com/SafetyGraphics/SafetyGraphics.github.io/raw/master/guide/HepExplorerWorkflow_v1_2_1.pdf
https://link.springer.com/content/pdf/10.1007/s43441-021-00319-3.pdf
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Hepatic Safety Explorer
Demo – Repo – Clinical Workflow – Paper

https://safetygraphics.github.io/hep-explorer/test-page/example1/
https://github.com/SafetyGraphics/hep-explorer
https://github.com/SafetyGraphics/SafetyGraphics.github.io/raw/master/guide/HepExplorerWorkflow_v1_2_1.pdf
https://link.springer.com/content/pdf/10.1007/s43441-021-00319-3.pdf


Use Case: Novartis DMC

Data Monitoring committees for clinical 
trials evaluating treatments of COVID-19. 
Tobias Mütze and Tim Friede. 2020 - 
Paper

https://www.contemporaryclinicaltrials.com/article/S1551-7144(20)30232-9/fulltext


{volcanoPlot}
Adverse Event Incidence Analysis



- Background
- Visualization Approach
- Demo
- Improvements



Background

- AE incidence analyses help describe an intervention’s safety profile

https://journals.sagepub.com/doi/10.1177/1740774513485311
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Background

- AE incidence analyses help describe an intervention’s safety profile
- Traditionally captured in lengthy summary tables
- Combination dot plot + relative risk plot present a condensed view

https://journals.sagepub.com/doi/10.1177/1740774513485311


Background

- AE incidence analyses help describe an intervention’s safety profile
- Traditionally captured in lengthy summary tables
- Combination dot plot + relative risk plot present a condensed view
- Volcano plot:

- Saves space
- Emphasizes safety findings
- Minimizes noise
- Incorporates multiplicity adjustments

https://journals.sagepub.com/doi/10.1177/1740774513485311


Visualization Approach

- Plot statistic of interest on x-axis
- Difference in proportion
- Relative risk
- Odds ratio



Visualization Approach

- Plot statistic of interest on x-axis
- Difference in proportion
- Relative risk
- Odds ratio

- Plot significance on y-axis



Visualization Approach

- Plot statistic of interest on x-axis
- Difference in proportion
- Relative risk
- Odds ratio

- Plot significance on y-axis
- Size points by event frequency



Visualization Approach

- Plot statistic of interest on x-axis
- Difference in proportion
- Relative risk
- Odds ratio

- Plot significance on y-axis
- Size points by event frequency
- Color points to distinguish direction of treatment risk
- Saturate points to emphasize significance



Visualization Approach



Demo



Improvements

- Incorporate multiplicity adjustment
- False discovery rate
- Bonferroni

- Incorporate time intervals
- Include in {safetyGraphics} by default
- Improve aesthetics

http://www.biecek.pl/statystykaMedyczna/benjamini_hochberg1995.pdf


{nepExplorer}
Renal Explorer



Renal Explorer

• R Package for acute kidney injury evaluation on a clinical trial population

• Leverages KDIGO & Delta Creatinine criteria for classifying changes in Serum 
Creatinine

• R shiny provides interactive elements such as hover and drill-down to facilitate 
exploration of kidney function across a population and within a patient over time

• Associated clinical workflow provides guidance to end-users concerning use and 
assumptions of the tool

{nepExplorer}



KDIGO Creatinine Scatterplot

• One point per Patient

• Maximum Fold Change by 
Maximum Absolute Change 
in Creatinine plotted

• Color Ranges indicate KDIGO 
& Delta Creatinine Criteria

• Hover, Zoom, and Click 
Functionality

FIND PATIENTS WITH LARGEST CREATININE CHANGES

Renal Explorer
{nepExplorer}



Aggregate KDIGO TABLE

• Maximum Fold Change 
and Maximum Absolute 
Change

• Summarized by KDIGO & 
Delta Creatinine Criteria

• Counts and Percentage of 
patients with an event 
meeting within relevant 
stage

IS THERE A STUDY-LEVEL RENAL SAFETY SIGNAL?

Renal Explorer
{nepExplorer}



Longitudinal Renal Profile

• Interactively displays data 
for selected  patients

• Line charts of key renal 
markers and electrolytes

• Information on hover

LABORATORY VALUES FOR PATIENT OVER TIME

Renal Explorer
{nepExplorer}



Plans for 2024

• Integrate with safetyGraphics framework

• Integrate with safetyProfile

• Real-world pilots

• Develop technical documentation

• Finalize clinical workflow

• Get feedback from academic, industry and FDA nephrologists

PREPARING FOR PRODUCTION USE

Renal Explorer
{nepExplorer}



Renal Explorer
{nepExplorer}

Demo

https://github.com/SafetyGraphics/nep-explorer/

https://sb75h1-preston0burns.shinyapps.io/nep-explorer/


Development

• Preston Burns

• Lovemore Gakava

• Jared Woolfork

• Eli Miller 

Clinical

• Dr. James Buchanan
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• Siu-Chi Sun

• Dr. Sara Jandeska
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Interactive {safetyProfile} Shiny 
Application for Monitoring 
Clinical Trial Safety

Natalia Andriychuk

Data Scientist, Pfizer

Safety Working Group Quarterly Scientific Webinar - Q1 
2024 
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Natalia Andriychuk – Statistical Data Scientist at Pfizer 

Spencer Childress  - Sr Manager of Biostatistics at Gilead Sciences

Stephanie Lussier  - Sr Manager Biostatistics at Moderna

Developers



What is safetyProfile?

• Shiny application that contain flexible shiny modules

• Subject-level profile reports 

•Domains include 
▪participant demographics data
▪ laboratory results
▪concomitant medications 
▪adverse events



Installation

1. Install package from GitHub:
devtools::install_github('safetyGraphics/safetyProfile', ref="main")

2. Run stand-alone app:
library(safetyProfile)

profileApp()



Demo









safetyGraphics wiki
https://github.com/SafetyGraphics/safetyGraphics/wiki

Vignette: 
https://github.com/SafetyGraphics/safetyGraphics/wiki/Intro

nepExplorer:
GitHub - SafetyGraphics/nep-explorer: Interactive Graphic for Exploring Kidney Function Data 
in Clinical Trials

January 30, 2024

Safety Working Group Quarterly Scientific Webinar

Safety Scientific Working Group

https://community.amstat.org/biop/workinggroups/safety/safety-homepage
https://github.com/SafetyGraphics/safetyGraphics/wiki
https://github.com/SafetyGraphics/safetyGraphics/wiki/Intro
https://github.com/SafetyGraphics/nep-explorer/
https://github.com/SafetyGraphics/nep-explorer/
https://community.amstat.org/biop/workinggroups/safety-home


Thank you!
January 30, 2024

Safety Working Group Quarterly Scientific Webinar

Safety Scientific Working Group

https://community.amstat.org/biop/workinggroups/safety/safety-homepage
https://community.amstat.org/biop/workinggroups/safety-home
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