Interactive Data Visualization of Clinical Trials Data with D3.js

John Ho'; Joy Li'; Paul Shuette?;Eileen Navarro, MD'; Mary Doi, MD?'; Timothy Kropp, PhD?; Lilliam Rosario, PhD’

10Office of Computational Science, Office of Translational Science, CDER, FDA
2Office of Biostatistics, Office of Translational Science, CDER, FDA

Background
Interactive data exploration tools can provide reviewers with instantaneous global visualization of quantitative relationships and adverse event patterns in

NDA submissions. We explored the utility of open-source visualization libraries using widely implemented web standards to interactively visualize and
explore SDTM datasets. D3.js is visualization library increasingly used (New York Times, NPR) by various websites as a visualization framework; facilitated
by compatibility with various web standards (e.g. SVG, HTML and JavaScript) and data source formats (e.g. XML, tab-delimited, comma separated and
JavaScript Object Notation (json). Here we demonstrate the use of D3.js and its extension library NVD3 to build web-based applications to support the FDA

drug review process.
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In our initial exploration of D3.js visualization, we first generated an adverse oot g onkhot o0 i . sl o ey e
events summary analysis comparing risk difference and between study R o

treatment and control treatment using the FDA internal analysis program

Signal At Treatment: Control:

MedDRA at a glance. This analysis program generates an excel output of T renogmcis HorieeiGowTom  tghiostem  poretom  § Dgbn. o A ek s § Mot
subject level adverse event counts by treatment groups which could be a  @m - - - op v ‘m v ‘B B mE = |
organized by various MedDRA hierarchy levels such as system organ class s [onos snshrensc v | rsris ormsomo o s et = R A

4 |Blood and lymphatic system diso] Anaemias nenhaemolytic and ma Anaemia deficiencies Iren deficiency anaemia 3 1.0 2 0.7 0.3 1.5 0.0

and/or by various risk estimators such as risk difference, relative risk and
negative log-p values.

To highlight the differences between study treatment vs. control treatment, e e T R S I
we wrote a custom visualization to generate an interactive volcano plot using bl et eyt ookt It B - S+ R 2 N
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right hand quadrant represents adverse events that have a higher relative

risk and higher noteworthiness between the study treatment vs. control Additional interactive features of
treatment, whereas data points in the lower right hand quadrant represents the developed web application

those that have a lower relative risk (protective effect) and higher include the ability to show detailed
noteworthiness between the study treatment vs. control treatment. information on mouse over.

ScatterPlot Info

This analysis shows all system organ class, high-level group term, high-level term, and preferred term MedDRA levels corresponding to the adverse events that appear in the study. It allows you to choose and toggle the studies to compare and shows you th€ risk difference and negative log p-value, which ranks how noteworthy the association between the arms and

the adverse event 1s. This analysis 1s for data exploration only. It should not be used for statistical inference.

Click to browse to select data file(s) to graph, Note: Data file(s) has to be in the same directory as this web application
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Show 10 + entries Search:
USUBJID = AETERM AESEV AEACNOTH AEOUT
625649 neurodermatitis Mild Concomitant Medication;Emergency room visit/Tests or Procedures Persisted
625649 neurodermatitis Mild Concomitant Medication;Emergency room visit/Tests or Procedures Persisted
625649 neurodermatitis Mild Concomitant Medication Persisted
625649 neurodermatitis Mild Concomitant Medication Resolved
625735 Neurodermatitis Moderate Concomitant Medication Persisted
625735 Neurodermatitis Moderate Concomitant Medication Persisted

625735 neurodermatitis Moderate Concomitant Medication Persisted
Resolved

625735 neurodermatitis Moderate None
626560 neurodermatitis Mild Concomitant Medication \ Persisted

Detailed information relating to
each MedDRA AE term is
displayed here.

Future Exploration

This preliminary work demonstrates the ability to create interactive data
exploration web applications using the open source visualization library D3. This Contor for Drug Evaluation and Rosearch
flexible resource enabled creation of a variety of interactive visualizations
adapted for review use. We are currently exploring using D3’s capabilities to
create additional data exploration tools including various chart types as well as

animated visualizations.
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