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Have a clear
purpose

Make the
Show the message
data obvious
clearly

Effective Visual Communication
for Quantitative Scientists

Mark Baillie

September 10th, 2021
https://graphicsprinciples.qgithub.io/
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STRATOS Visualization panel

“Visualization and the use of graphics can help at every stage of an analysis, from
the planning and design of an experiment, the very first data explorations, through
to the communication of conclusions and recommendations. Visualization is more
than "plotting data"; it can lead to a deeper understanding and inform next steps.

The role of the STRATOS visualization panel is to promote the use of good
graphical principles for effective visual communication, providing guidance and
recommendations covering all aspects from the design, implementation and
review of statistical graphics.”

http://www.stratos-initiative.org S T R .I“l.TO S
|l NI T I AT I V E
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Effective
visualisation
is important

https://www.nytimes.com/2020/03/19/health/coronavirus-distancing-transmission.html

Cutting a Link in the Chain of Transmission

If each infected person spreads
the coronavirus to two other
people, the chain of infections
would grow expanentially.
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Avoiding even one socia
transmission early on in the chain Infection
could significantly reduce the avoided

number of infections.
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we are nOt Figure 111 (Page 1 of 1)

Best percentage change from baseline in sum of lonaest diameters and best overall response

as per investigator by prior treatment
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Beautiful but effective?

https://www.ft.com/content/a2901ce8-5eb7-4633-b89c-cbdf5b386938

The global third wave of Covid deaths is easing
Daily deaths of patients diagnesed with corenavirus (7-day rolling average)

Jun 28-Jul 4+
Average daily deaths

Mar 9-15
Average daily
deaths

Rest of Europe

Africa)

Apr May Jun Jul Aug

Sep Oct Nov Dec  Jan2021  Feb Mar Apr May Jun Julé
* Canada, Bermuda, Greenland and St Pierre and Miquelon
Daily confirmed deaths (%, by region, 7-day rolling average)
100
i) =
60
I 40
Middle East N America
LI AL 2°
0
Apr May Jun Jul Aug Sep Oct Nov Dec Jan 2021 Feb

Mar Apr May Jun Jul &
FT graphic: Steven Bernard / @sdbernard

Sources: FT analysis of data from Johns Hopkins CSSE, WHO, UK government coronavirus dashboard, Swedish Public Health Agency
©FT
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Beautiful and effective?

o
Making the cut

Covid-19 vaccine efficacy results in phase-three trials* ~ WHO efficacy threshold
% to recommend use

0 20 40 50 60 80 100
Pfizer/BioNTech i @

Moderna t o
Sputnik V ®

Novavax (Britain trial) ; ®
95% confidence interval ~

Novavax (South Africa trial)

AstraZeneca (>12 weeks) o

AstraZeneca ' ]

Johnson & Johnson ®

Sinovac [

Source: Airfinity *Only trials with known confidence intervals
The Economist

https://www.economist.com/graphic-detail/2021/04/15/in-clinical-and-real-world-trials-chinas-sinovac-underperforms (' NOVARTIS | Reimagining Medicine



Principles for effective visual communication

Graphical Principles Cheat Sheet

Authors: Mark Baillie,! Alison Margolskee,? Baldur Magnusson,' Andrew Wright,! Ruquan You,” Ivan-Tema Vranesic,' Marc Vandemeulebroecke'

Affiliations: *Novartis Pharma AG, Basel, Switzerland; Novartis Institutes for Biom

edical Research, Cambridge, MA,

United States; *Novarti

es for Biomedical Research, Shanghai, China
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This is a continual process

Planned Treatment: mg
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Three principles for improving
visual communication

Have a clear purpose

— Know the purpose of creating the graph H“’;’frgo‘;f“"
— Identify the quantitative evidence to support the purpose
— ldentify the audience and focus the design to support their needs af Make th
{ ~ aKe e
Show the m
Show the data clearly dat bvious
clearly

— Choose the appropriate graph type to display your data
— Avoid misrepresentation (use appropriate scales)
— Maximize data to ink ratio (reduce distraction, less is more)

Make the message obvious

— Use proximity and alignment to aid in comparisons
— Minimize mental arithmetic (e.g. plot the difference)
— Use colors and annotations to highlight important details

9 https://ascpt.onlinelibrary.wiley.com/doi/full/10.1002/psp4.12455
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This is a continual process...
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Law 1

Have a clear purpose

Forget about the

graph, think about

the purpose.

) NOVARTIS |
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The 4 areas for a clear purpose

What is the purpose of the visualization?
* What is the main objective of the visualization?
+ List the (scientific) question(s) the visualization is trying to answer. Try to be specific.

« What s the key evidence that is available to answer the question?

Who is your audience?
» List the primary groups or individuals you will be communicating to.
+ If you had to narrow that to a single person, who would that be?
» What does your audience care about?

* What action does your audience need to take?

What is the importance of this project?
* What are the benefits if your audience acts in the way that you want them to?
* What are the risks if they do not?

What is the key message (the so what?)

» Write out in a single sentence the key message

12 https://github.com/GraphicsPrinciples/webinar U NOVARTIS | Reimagining Medicine
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Early Phase 2 data support advancing LNP023 as a

front-line treatment for PNH

In a Phase 2 PNH trial,
LNP023 add-on to
eculizumab in patients
with hemolysis delivered
consistent LDH
normalization and
transfusion-free
hemoglobin increase in
all patients

NCT03439839

The ongoing LNP023
monotherapy trial in
eculizumab-naive PNH

patients shows early
efficacy (LDH|)

NCT03896152

13 https://github.com/GraphicsPrinciples/webinar
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Study Week

LNP023 included from the public 2019 R&D day deck

https://www.novartis.com/sites/www.novartis.com/files/2019-12-05-novartis-r-d-day-investor-presentation.pdf

Study Week
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https://github.com/GraphicsPrinciples/webinar

Purpose

14

What is the purpose of the visualization?

What is the main objective of the visualization?
The visualization is to display supporting evidence that LNPO23 has demonstrated proof of concept and is
a good candidate to take into phase 3 development.

List the (scientific) question(s) the visualization is trying to answer. Try to be specific.
- Is there a decrease in LDH to “normal levels” post LNP023 dose as a mono and combo therapy?
- Does LNP0OZ23 increase hemoglobin levels?

What is the key evidence that is available to answer the question?
Two studies.

Two different dose cohorts in one study. Mono and combo.
LDH is a surrogate measure of efficacy for PNH.

Consistency across gender for Hemoglobin improvement.

https://github.com/GraphicsPrinciples/webinar d NOVARTIS | Reimagining Medicine



https://github.com/GraphicsPrinciples/webinar

What type of graph do | want to create?

EXPLORATORY

“I want to dig into the data” “I want to communicate the results”
“I want to get familiar with the data” “I want to tell the story behind the
“I want to find the story in my data” data”

The audience is: The audience is:
YOU SOMEONE ELSE

Credit Andrew Wright, Novartis



Do you want your audience to play
‘Where’s Wally"’

Credit Andrew Wright, Novartis
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Law 2
Show the data clearly
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Show the data

I;ll.lm:o 20.;“;3‘:. Current information: x Forecast positions:
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Choose the right scale for your data

Avoid plotting log-normally distributed variables on a linear scale
(e.g. hazard ratio, AUC, CL)
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Choosing the Correct Graph
Type Aids in interpretation
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2™ principle - select the appropriate graph

= Come up with several different

ways to display the same \_’ \
information \_ u P’ \

» Display the key evidence in a way \ wme an
that supports the purpose ‘—L_‘, wed” busej;'\c ?os""é""
Continuing with the LNP example
= What is the key message: e o\r\*f‘ﬂb'?“"“%s"“"e
LNP023 reduces LDH levels to I Sy \ ~
= What is the key evidence to st — shudy2o | — 1
support this: F \ 9
ohorts, LDH a6 & surmogate for ‘ Study2h | -S-
efficacy N ormal ,__\_-—/

Ran 9e Nafw‘a\

21 Business use only | EVC workshop | version for individuals May 2021 U NOVARTIS | Reimagining Medicine



2™ principle - Iterate and eliminate clutter

O 1N ® B
4 L

22 Business use only | EVC workshop | version for individuals May 2021 U NOVARTIS | Reimagining Medicine
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Law 3
Make the message obvious
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Try not to set text at an angle

Think of alternatives such as transposing the graph

. I reatment s
~ Treatment 2 -
N
>

{\& {\\(b
%) 2
NI
Q;Er" Qg&" Qgi?' Treatment 1 -
NP

https://graphicsprinciples.qgithub.io/ U NOVARTIS | Reimagining Medicine
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Only use color when it adds value

Use a bold, saturated or contrasting color to emphasize important details

https://graphicsprinciples.qgithub.io/ U NOVARTIS | Reimagining Medicine



https://graphicsprinciples.github.io/

Use informative labels and annotations
to support the message

(D) (D)
(dp) N __ o &  _ .
5 5
O .
S S Active control
(dp] n
T o
o Target dose
@
T T T I T | | I | T
0.0 25 50 7.5 10.0 0.0 25 50 7.5 10.0
Dose Dose (mg)

https://graphicsprinciples.github.io/ {!) NOVARTIS | Reimagining Medicine
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34 principle - draw attention

= Draw the viewer's attention to

points of interest LNPO23 improves LDH levels

. Qse arrows, labels, reference LDH level LDH levels pooled
lines to drive home the MesSSage reduction across 2 studies and 3
, =better - cohorts
= Make sure to have clear axis \ Normal
labels and informative titles \ level
» Mmean
3
Pre-dose LNP dose Time Week 13

Business use only | EVC workshop | version for individuals May 2021 U NOVARTIS | Reimagining Medicine



Where to find to out more?

OREILLY"

Trees, maps, and theorems DATA Fundq mentqls
VISUALIZATION  of Data

A PRACTICAL INTRODUCTION Visuqlizqtion

A Primer on Making Informative
and Compelling Figures

KIERAN HEALY

Jean-luc Doumont

& -—L ﬁ l Claus O. Wilke

https://www.principiae.be/book/ https://socviz.co/ https://serialmentor.com/dataviz/



https://socviz.co/
https://serialmentor.com/dataviz/
https://www.principiae.be/book/

Wonderful Wednesdays 10

08-Dec-2020
E EUROPEAN FEDERATION OF STATISTICIANS IN THE PHARMACEUTICAL INDUSTRY
) Representing Statistical Associations in Europe
L
L

An EFSPI/PSI VIS SIG initiative
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Meta-analysis example data set

e The example simulated data set is based on
seven phase Il studies in Hypertension.

e A wide collection of baseline measurements are
also included which can be explored to understand
the patient populations within each trial, to search
for potential subgroups or differential treatment
effects, or even to develop prognostic or predictive
risk models.

e For a detailed overview of the data set, please
refer to the data dictionary provided:

https://qgithub.com/VIS-SIG/Wonderful-
Wednesdays/tree/master/data/2020/2020-11-11

BasE

Representing Statistical Associations in Europe

EFSPI

Z EUROPEAN FEDERATION OF STATISTICIANS IN THE PHARMACEUTICAL INDUSTRY


https://github.com/VIS-SIG/Wonderful-Wednesdays/tree/master/data/2020/2020-11-11

TRTO1PC

Comparison of mean systolic blood pressure measured at baseline by study

Study 1 Study 2 Study 3
Sanordofcar :& :A:z #
Intensive treatment
Study 4 Study 5 Study 6
IntehaNE reatman; :A tA: :’*F
NIENSIve treatmen 120 14 160 120 ) 6
Study 7

o Standard of care *
ntensive treatment 120 14 160

Treatment [ Intensive treatment [1] Standard of care

Mean systolic blood pressure at baseline [mmHg]

Data: BIG_DATA_PSI_WW_DEC2020.csv



Intensive antihypertensive therapy versus standard of care

Responder analysis - patients with controlled systolic blood pressure at 1 year

(= 120 mmHg)

Study 1D

Odds ratio [95% Cl]

Fixed

Random

0.10[0.05-0.21]
0.20[0.07-0.52]
0.08[0.04-0.16]
0.30[0.17-0.52]
0.13[0.04-0.45]
0.18[0.11-0.30]

0.22[0.10-0.48]

0.16[0.12 -0.21 ]

0.16[0.11-0.24]

0.1

+« Favors intensive therapy

05 081

s LY\ VININ L LU sennug:Ning Medicine
https://waseem-medhat.shinyapps. |o/forest _plot_with_bands/
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Subscreen Comparer

First Target variable

Di P

Plot Type (Compare Plot: y-axis / Bubble Plot: x-axis)
O linear @ logarithmic

Range (Compare Plot: y-axis / Bubble Plot: x-axis)

25 18.5

e QO e—()

Second Target variable

onder.132

Plot Type (Compare Plot: y-axis / Bubble Plot: y-axis)
O linear @ logarithmic

Y Range (Compare Plot: y-axis /| Bubble Plot: y-axis)

0.05 11.1

Reference variable

o =a

NOVARTIS | Reimagining Medicine

https://cran.r-project.org/web/packages/subscreen/index.html



Meta-analysis Step | - Prognostic model ction between covariates and treatments

Predictors: GOSH plot Forest plot

Mean systolic blood pressure
(mm Hg) measured at baseline”

Prognostic Score:
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https://figplot.shinyapps.io/WW20201209/
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Meta-analysis example data set

e How data visualisation can be deployed to understand integrated data?

o Key issues where data visualisation can help
are around the investigation of whether
studies can be combined due to study
heterogeneity

e This throws up questions such as:
o What graphical tools can be used to assess heterogeneity?
o What variables are prognostic or predictive of outcome?
o Where can graphical methods provide general recommendations?

U NOVARTIS | Reimagining Medicine



SBP [mmHg] at 1-year

Comparison of pre-post mean systolic blood pressure (SBP) measured at baseline and 1-year

Study 1 and 3 may have data quality issues - further investigation required

Study 1 Study 2

——aeaaa
(an] b N Na)loo]
oOOoOoOoOO

-
2 L

120 130 140 150 160 170 120= 130 140 150 160 170

—_— e
[an] SN Na)loo]
OoOOoOoOoOO

Study 7

o S

120 130 140 150 160 170

—_
OoON OO
oOOoOoOOoOO

SBP [mmHg] at randomisation

Treatment — Intensive treatment == Standard of care

The by-treatment relationship also disaplyed using a cubic splines.
y = x reference line also displayed.
Data: BIG_DATA_PSI_WW_DEC2020.csv



Mean systolic blood pressure [mmHg] at 1-year

170
160
150
140
130
120
110

170
160
150
140
130
120
110

The intensive treatment arm for study 1 and 3 displayed patterns of interest

It is always important to plot data many ways
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Mean systolic blood pressure [mmHg] at randomisation

Standard of care

http://robertgrantstats.co.uk/drawmydata.html
Data: BIG_DATA_PSI_WW_DEC2020.csv
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Mean systolic blood pressure [mmHg] at 1-year

170
160
150
140
130
120
110

170
160
150
140
130
120
110

The intensive treatment arm for study 1 and 3 displayed patterns of interest

It is always important to plot data many ways
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INITIATIVE

Initial Data Analysis

Aim
To improve awareness of Initial Data Analysis (IDA) as an
important part of the research process and to provide

guidance on conducting IDA in a systematic and reproducible

manier.

Key principle:
IDA should not touch the research question.
Our group promotes initial data analysis (IDA) as a highly
structured step in the data analysis process. For this purpose,

we developed a framework for IDA and are creating tools to
facilitate the IDA process.



Effective data visualisation is
effective communication

Effective visualisations

— enable clear and impactful communication,

— elevate influence with stakeholders,
— facilitate informed decision making.

To help design effective visualisations,

remember three principles:
— Purpose,
— Clarity
— Message

More here
— http://www.stratos-initiative.org

— https://graphicsprinciples.qgithub.io/

Have a clear
purpose

Make the
message
obvious

Show the @
data =2 J

—

clearly

U NOVARTIS | Reimagining Medicine


http://www.stratos-initiative.org/
https://graphicsprinciples.github.io/
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Thank you

STRATOS

http://www.stratos-initiative.orqg
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