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Leaky Pipe — A background

Oncology trials are based upon attaining certain number of events. It is
critical to ensure subjects are followed diligently for planned
evaluations and tracking.

n Endpoint tracking and key datapoints checking are critical for data
:‘ nggddic;)h:gg < quality and monitoring.

Cross-functional teams find it immensely useful if relevant study
information are presented in a concise manner. Enables teams to
focus on areas that needs monitoring and/or tracking.

' « Aleaky pipe report facilitates review of such critical data and provide
_@'_ How to do detailed information about subjects lost to follow-up during the trial.

\ this? « Data is summarized periodically and presented in a visual format that is
IS concise and clear.

« Customized based on study needs.
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What can be tracked?

N
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Visualization Workflow

OLD
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Network Packages and RShiny
Endpoint Tracker Application
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Four Visualization Solutions Explored

Tiles & Text Graph Graphviz Graph Sankey Diagram Sankey Diagram
(Via ggplot2) (Via diagrammeR) (via Plotly) (via NetworkD3)
- Use Cgrtesian - Script Hierarchy of - Standard Sankey - SFandard Sankey
Coordinates to Nodes di Diagram
lagram
manually place boxes
d text - di ) :
and tex dlagrammeR - Endpoints pushed to Endpglnts only move
automatically and : : . one tier below previous
. : the final time point
- Mimic requested output dynamically renders I tant diff - Do not get pushed
Imost exactly graph Umpeineeic el EmeE all the way to final
a between Network D3 fimenoint
Sankey) P
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Tiles and Text — ggplot2

Pros and Cons

Pros Cons
 Programmer Familiarity « Lengthy Code
« Straight-forward Code « Tedious (Not designed to

_ _ visualize flows)
« RShiny Integration

« Time consuming to modify

» Match requested output nearly existing graph

identically
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ggplot2 Example
Text and Tile Objects

Total # of subjec

# of

lecular screened

S

Assay Call:
Biomarker Positive

Average TAT -- Molecular scree

ti ieceii date Idais)

Assay Call:

Samples Received
Pending Results

0

0

Average TAT -- Receipt date
to Report issued (days)

FGFR positive, fully
screened and Treated

FGFR positive, fully
screened but not treated

IQC Failure

Average TAT- Molecular screening

Samples Pending

age TAT-Receipt date
N i . ‘

Sub'\ects Biﬂer Positive

FGFR positive, but
not full study screened

FGFR positive Patients who

FGFR positive subjects

% FGFR positive subjects

dropped befle full screening

geom_text(aes(label = "Subjects Biomarker Positive", x =
geom_segment(aes(x = 1, xend = 9.5, y = 58.5, yend = 58.5))+

geom_tile(aes(x=5,y=57),fill="green",width=1,height=3,color="black")+
geom_text(aes(label="Count(n) [4],fontface="bold",x=5,y=57),check_overlap

#LINEG
geom_tile(mapping=aes(x =

color = "black", size = 3,check_overlap = TRUE) +
geom_tile(mapping=aes(x = 5, y = 51.5),fill = "#FFFFFF",height=7,width=1.5,color
geom_text(mapping=aes(x = 5, y =

color = "black", size = 3,check_overlap = TRUE) +
geom_tile(mapping=aes(x = 6.5,
geom_text(mapping=aes(x = 6.5

color = "black", si
geom_tile(mapping=aes(x
geom_text(mapping=aes(x
color = "black

e = 3,check_overlap = TRUE) +

vt un

J
, size = 3,check_overlap = TRUE) +

1.5),fill = "yellow",height=7,width=1.5,color
1.5, label = "FGFR positive Patients who\ndropped before full screening"),

5, y = 60),check_overlap = TRUE)+

TRUE) +

5 = "black") +
51.5, label = "FGFR positive, fully\nscreened but not treated"),

= "black") +

3.5, y = 51.5),fill = "#FFFFFF",6height=7,width=1.5,color = "black") +
geom_text(mapping=aes(x = 3.5, y = 51.5, label = "FGFR positive, fully\nscreened and Treated"),

y = 51.5),fill = "#FFFFFF" ,height=7,width=1.5,color = "black") +
y = 51.5, label = "FGFR positive, but\nnot full study screened"),
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GraphVIZ- diagrammeR

Pros and Cons

Pros Cons
« Short, straightforward code « Some difficulty in RShiny and
Rmarkdown
 Numerous network graph
possibilities « Lack of control on specific node
— Mermaid plots, DiGraphs, placement
Bidirectional Graphs, etc. — Just set size, shape, hierarchy

 Dynamic rendering
— Package determines best way to
layout nodes
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diagrammeR Examples

Zg) mermaid.mmd — (P Environment History Build Git a0
Preview | & ) -
Files Plots Packages Help Viewer —a= Gra hViZ En ineS
& ® Zoom | & Export~ | @ ¥ @ A 7 p g
A(Rounded B[Rectangular = = Y Exp: AQE SECAKE Os
B-->C{A Rhombus
C-->D[Rectangle One dOt

C-->E[Rectangle Two

Rounded ‘
l ° ® ©
¥ =7

Rectangular . N X X X X XA K XA A X X X K A X

4
A Rhombus . ® & ,

Rectangle One Rectangle Two

6:1 Mermaid +

Console S0
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Sankey Diagram - Plotly

Pros and Cons

Pros

« Easy to code
— Easy to change in future

 Plotly is feature-rich
— Zoom, Download, Hover-Info

« Extremely Customizable

 Intuitive — Magnitude of node
represents size of population

REIMAGINE CARE
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Cons

* Not a “true” Sankey Diagram

« More similar to “Alluvial
Diagram?”, all terminal nodes

are considered endpoints
— Can be a pro or con, depending on
potential use

o
anssen Oncology
janssen J :



Plotly Sankey Diagram Example

fig <- plot ly(
type = "sankey", Basic Sankey Diagram
orientation = "h",

node = list(
15BEl = EOTEaT, SREN TR TR, e T,
color = c("blue”, "blue", "blue", "blue", "blue", "blue"),
pad = 15, B
thickness = 20, P
line = list(
color “hlack”;
width = 0.5
)
))

link = list(
source = ¢(0,1,0,2,3,3),
target G2, 3350850
value = ¢(8,4,2,8,4,2)

)

B2

A2

fig <- fig %>% layout(
title = "Basic Sankey Diagram”,
font = list(

- Faga \
size = 10 Janssen)' Oncology
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Sankey Diagram - networkD3

Pros and Cons

Pros Cons
- Easy to code * Not as feature-rich as Plotly’s
— Easy to change in future graphing package
_ — Can’t download, hover, zoom
» networkD3 designed to create without additional programming

these graphs

 Numerous graph types
— Simple & Forced Networks,
Sankey, Radial, Dendro

« Built in Javascript, renders to
HTML
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networkD3 Examples

Nuclear

Losses

==== Biomass imports
I Agricultural ‘waste'

Marine algae =
|:| UK land ug Solid -
4
L 2
Coal Y

Thermal generation

[ ] Other waste

Coal imp A
mmmm Coal reserves AR —
Geothermal =
—— Hydro =
—-Tidal =
— \Nave l
Wind
=[] Ngas

=== Gas imports
[ Gas resefves ™ Solar PV
[ Solar

Heating and
Liquid
Intern

Solar Therma
=== Bjofuel imports P dlrr]1tert
[ Oil reserves umpe ?\laati
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# Load energy projection data
# Load energy projection data
URL <- paste@(
"https://cdn.rawgit.com/christophergandrud/networkD3/",
"master/JSONdata/energy.json")
Energy <- jsonlite::fromJSON(URL)
# Plot
sankeyNetwork(Links = Energy$links, Nodes = Energy$nodes, Source = "source",
Target = "target", Value = "value", NodeID = "name",
units = "TWh", fontSize = 12, nodeWidth = 30)
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networkD3 Examples - Continued

diagonalNetwork(List = Flare, fontSize = 10, opacity = 0.9)

AgglomerativeCluster
CommunityStructure

cluster O HierarchicalCluster
MergeEdge
BetweennessCentrality
anatytics O LinkDistance
: graph O MaxFlowMinCut
ShortestPaths
SpanningTree
optimization AspectRatioBanker
P pe
ArrayInterpolator
QO Easing ColorInterpolator
O FunctionSequence g?;gﬁ?lamr
interpolate O ‘I{Iatri.\’lnlietpolatcr
3 NumberInterpolator
(O ISchedulable Objectlnterpolator
Q Parallel Eointlnt olator
gleInterpolator
) O Pause S 2
flare t
O nimate O O Scheduler
O Sequence
O Transition
O Tranzitioner
O TransitionEvent
O Tween
Converters
DelimitedTextConverte:
converters O %aphcl\ELC onverter
S ataConverter
QO DataField JSONCanverter
(O DataSchema
iat DataSet
data QO O DataSe
(O DataSource |
(O DataTable Janssen ’ Onco ogy
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Learnings

« Some packages are more modern, have more capabilities for future
RShiny interaction

» Trade-off between precise output, development time, available features
— Envision endproduct to guide package choice

« Use multiple packages when appropriate

« Explore integrating and downloading in Rmarkdown document for
enhanced report generation
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Example RShiny Application

« Uses excel input of summary statistics
— Convert to data frame using readxl package

Uses networkD3 and ggplot2 text/tile where appropriate

Download graphs via RShiny downloadHandler and Rmarkdown
— Download graphs directly as .png files or compile all graphs in .ppt using RMD

Most important step when working with multiple teams is standardizing

iInput

— Data manipulation was the most time consuming step

— Graph generation is seamless and quick, once data is formatted properly

— Read directly from datasets (STDM) to calculate statistics directly in app, rather
than reading from summary statistic datasets
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