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Introduction and Agenda
Marc Vandemeulebroecke

4



Agenda for Webinar: Part 1
Timing Agenda Item Presenter

3 min Introduction and learning outcomes Marc

15 min Importance of EVC and overview of principles Baldur

10 min Structured approach to EVC Mark

12 min Your turn: homework assignment
1) Graph + purpose
2) Dataset + purpose
3) Bring your own example

Alison

3 min Recap and resources Marc

10 min Q&A and close Neeraj
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Learning outcomes

 Appreciate why effective visual communication is a key competency for the 
quantitative scientist.

 Explain the three principles of EVC (purpose, clarity and message).
 Design a visualization based on a specific purpose.
 Redesign a visualization to show data clearly.
 Enhance the message of a visualization. 
 Recognize where to apply the three principles of effective visual 

communication in your daily work.
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Motivation
Baldur Magnusson
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Plotting data is fun, but…

 A bad plot can be worse than no plot
 Producing a lot of graphs ≠ effective visual communication
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Great graphs are not trivial
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Effective visualizations are all around us

http://www.fivethirtyeight.com

http://www.ft.com/coronavirusfree

http://vis-sig.github.io/blog
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Is exposure different? How? 

What are we supposed to conclude? 
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It is not hard to find more examples of ineffective 
visualizations
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What if we could do better? 
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Answer the question clearly

Are crafted for a specific purpose

Adhere to good graphical principles

Are designed for a particular audience

Producing visualizations that… Could lead to…

More impactful communication

Elevated influence

Informed decision-making
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3 principles for improving visual communications

 1st principle: Have a clear purpose
– Understand the question you are trying to answer
– Identify the quantitative evidence to answer that question
– Know your audience and focus the design to support their needs

 2nd principle: Show the data 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)

 3rd principle: Make the message obvious
– Minimize mental arithmetic (e.g. plot the difference)
– Use proximity and alignment to aid in comparisons
– Use colors and annotations to highlight important details
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Principles with examples
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Principles for EVC
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Law 1
Have a clear purpose
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Have a clear purpose

Why

Clearly identify the purpose of the 
graph, e.g. to deliver a message or 
for exploration? 

What

Identify the quantitative evidence to 
support the purpose

Who

Identify the intended audience 
(specialists, non-specialists, both) 
and focus the design to support their 
needs

Where

Adapt the design to space or 
formatting constraints (e.g. clinical 
report, slide deck or publication)
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Law 2
Show the data clearly
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Choosing the correct graph type aids interpretation

Deviation Correlation Ranking Distribution Evolution Part-to-whole Magnitude

Chg. from 
baseline Scatter plot Horizontal 

bar chart Boxplot Kaplan 
Meier

Stacked
bar chart

Vertical 
bar chart

Waterfall Heat map Dotplot Histogram Line plot Tree map Forest plot
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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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Space measurements proportional to the time 
between each

Measurements displayed close together are perceived to be closer in time
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Law 3
Make the message obvious
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Show the answer!
If the question is about a treatment effect, plot that directly
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Group elements to aid direct comparison
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Use informative labels and annotations to support 
the message
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Putting it all together – is exposure different? 

Peak concentration is similar

Elimination is substantially faster 
in Japanese patients

0.93

0.45

0.67
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Principles for EVC
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Structured EVC approach
Mark Baillie
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https://www.novartis.com/sites/www.novartis.com/files/20
19-12-05-novartis-r-d-day-investor-presentation.pdf
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1st principle
Have a clear purpose
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Have a Clear Purpose Worksheet

 Having a clear purpose for a visualization encompasses 
having clarity around 4 areas:
– What is the purpose?
– Who is your audience?
– What is the importance of this visualization?
– What is the key message of this visualization?

 A worksheet was created to be used as a guide to help 
defining the clear purpose a graph is supposed to achieve

The purpose worksheet is inspired by the big idea worksheet 
from the excellent book: Knaflic, Cole. Storytelling With Data: 
Let’s Practice! Wiley, © 2019.
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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 is 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
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1st principle – have a clear purpose

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
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Purpose

35 https://github.com/GraphicsPrinciples/webinar

https://github.com/GraphicsPrinciples/webinar


Audience
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Importance and message
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2nd principle
Show the data clearly
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Show the data clearly, an iterative process

 The “purpose” worksheet is a guide to stay in line with the key evidence that 
supports your key message

 Try to display the same sets of data in different ways and select the one you 
consider the more adapted (often being the simplest)

 It is then time to iterate and eliminate clutter
– Add what is missing to show your data clearly
– Remove what is just adding noise
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2nd principle - select the appropriate graph

 Brainstorm different ways to 
display the data

 The more ideas the better!
 Select the display that supports 

the key message

Continuing with LNP example
 What is the key message: 

– LNP023 reduces LDH levels to 
normal

 The key evidence to support 
this: 
– Two studies with different dose 

cohorts
– LDH as a surrogate for efficacy
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2nd principle – Iterate and eliminate clutter
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3rd principle
Make the message obvious
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 This 3rd principle applies particularly 
when communicating to others

 Draw the audience attention to the 
critical element(s)

 Each element of the slide fits in the 
story it is aiming to tell

Make your message obvious
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3rd principle – draw attention

TimePre-dose LNP dose

LDH  level 
reduction
=better

LNP023 improves LDH levels

mean

Normal 
level

Week 13

LDH levels pooled 
across 3 studies and 
cohorts

 Draw the viewer's attention to 
points of interest

 Use arrows, labels, reference 
lines to drive home the message

 Make sure to have clear axis 
labels and informative titles
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3rd principle – tell a story

TimePre-dose LNP dose

LDH level 
reduction
=better

LNP023 reduces LDH to normal levels
Evidence reduced RBC destruction and PNH improvement 

mean

Normal 
level

Week 13

Practice telling the story of your graph, and 
make sure your graph captures the key 
points

Example story:

 LDH is a biomarker of hemolysis, released 
during destruction of RBC 

 LNP023 reduces LDH to normal levels in 
PNH patients, indicating protection against 
hemolysis

 Recommend advancement of LNP023 to 
Phase 3

• Normal LDH levels indicate protection against hemolysis
• Recommend advancement of LNP to Phase 3

uncontrolled

Patients LDH levels across 3 studies
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Your turn! (Homework for Part 2)
Alison Margolskee
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Your turn! (Homework for Part 2)

 Apply the 3 principles of Effective Visualization to an example on your own

 3 options to choose from (more details on next slides)
1. Graph + purpose – rework the graph to show the data & message more clearly
2. Dataset + purpose – create a graph from the dataset
3. Bring your own example

 Assignment:
1. Complete the Purpose Worksheet for the example you choose
2. Select what data to display, and how to display it, iterate through a few alternatives in quick 

sketches
3. Choose a graph or two from the previous step, and refine to make the message obvious
4. Submit your examples by Wednesday via webform or email for Part 2 discussion/feedback
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Note: For steps 2 and 3, you may choose to use pen and paper, or a drawing, graphing, or coding software. It's up to you!
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Option 1) Efficacy of Capmatinib in NSCLC with 
MET mutations
 Background:

– Phase 2 study of Capmatinib (MET receptor inhibitor) in NSCLC patients with various 
MET mutations

– Primary endpoint: overall response (complete or partial response) 
– Secondary endpoint: duration of response

 Key question: 
– Does Capmatinib show meaningful response in patients with various types of MET 

mutation?

See reference for additional background, purpose and key messages:

Wolf et al. NEJM 2020; 383:944-957
https://www.nejm.org/doi/full/10.1056/NEJMoa2002787
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Option 1) Efficacy of 
Capmatinib

Purpose 
worksheet, 

partially 
completed

See reference for additional background, purpose and 
key messages:

Wolf et al. NEJM 2020; 383:944-957
https://www.nejm.org/doi/full/10.1056/NEJMoa2002787
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Graph

Wolf et al. NEJM 2020; 383:944-957
https://www.nejm.org/doi/full/10.1056/NEJMoa2002787

Option 1) Efficacy of Capmatinib in NSCLC with 
MET mutations
 Right: Primary 

visualization of Phase 2 
study results from Wolf 
et al. NEJM 2020

 Can you improve this 
graph, or create your 
own to display the key 
message(s)? 
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Option 2) Predicting Effect of Missed Doses due 
to COVID-19 on Efficacy
 Situation: 

– A Phase 3 time to event trial is being conducted for Drug A 
– Drug A is administered in the clinic by a healthcare provider 

 Complication: 
– Due to COVID pandemic, patients’ access to clinic has been greatly impacted

 Question: 
– What effect would 1, 2, or 3 missed doses have on the efficacy of the current trial?
– Should the trial be stopped, or should the trial management team make significant 

efforts to increase compliance, or is the predicted impact negligible? 
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Option 2) Missed 
Doses due to COVID-19

Purpose 
worksheet, 

partially 
completed
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Download dataset

Option 2) Predicting Effect of Missed Doses due to 
COVID-19 on Efficacy

Header of dataset

Variable definitions
• id = unique subject identifier
• TRT = treatment group ("Continuous Treatment", "1 missing dose", "2 missing doses", "3 missing doses", "Placebo")
• time = time of event (years)
• status = event identifier (1 = right censored / lost to follow up, 2 = event of interest)
• label = description of event
• avgAUC = average drug exposure up to time of event (ng/mL)
• avgAUEC = average change from baseline in PD marker (mmol/L)
• HRR = model predicted relative change in hazard based on avgAUEC (relative to avgAUEC of 0)
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Purpose 
worksheet, 

empty

Option 3) Bring your own example

Your example here!
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Recap and resources
Marc Vandemeulebroecke
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3 principles for improving visual communications

 1st principle: Have a clear purpose
– Understand the question you are trying to answer
– Identify the quantitative evidence to answer that question
– Know your audience and focus the design to support their needs

 2nd principle: Show the data 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)

 3rd principle: Make the message obvious
– Minimize mental arithmetic (e.g. plot the difference)
– Use proximity and alignment to aid in comparisons
– Use colors and annotations to highlight important details
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Learning outcomes

 Appreciate why effective visual communication is a key competency for the 
quantitative scientist.

 Explain the three principles of EVC (purpose, clarity and message).
 Design a visualization based on a specific purpose.
 Redesign a visualization to show data clearly.
 Enhance the message of a visualization. 
 Recognize where to apply the three principles of effective visual 

communication in your daily work.
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 Effective Visual Communication Website 
https://graphicsprinciples.github.io/

 PKPD Exploratory graphics (xGx)
https://opensource.nibr.com/xgx

 Tutorial on effective visual communication 
https://ascpt.onlinelibrary.wiley.com/doi/full/10.1002/psp4.12455

 Video on the three principles 
https://youtu.be/pfxulpF9XOw

 Presentation checklist 
https://opensource.nibr.com/xgx/Resources/Presentation_Checklist_v2
.03.pdf

 Wonderful Wednesdays 
https://www.psiweb.org/sigs-special-interest-
groups/visualisation/welcome-to-wonderful-wednesdays

Resources, where to find out more?

http://www.storytellingwithdata.com/books
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Even more resources?

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