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During 2014, Novartis formed a cross-functional 
Graphics Workstream to:
 Enhance understanding and use of good 

graphical principles 
 Promote graphical thinking
 Facilitate easy access to high quality graphics
 Provide state-of-the-art ideas on graphical 

presentation of data for exploratory analyses
 Outline a view of graphics at Novartis 

tomorrow
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How can we make better graphs?

https://graphicsprinciples.github.io/

https://onlinelibrary.wiley.com/doi/full/10.1002/pst.1912



Vision: Tomorrow's ideal applied statistician
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We are very 
familiar with 

principles of good 
graphics

We understand 
when to construct 
information rich 

graphs vs concise 
message graphs

We understand 
when to use 
graphics and 

when not

We are skilled 
with an advanced 
graphics package

We transition 
seamlessly from 
investigation to 

analysis to 
communication

https://graphicsprinciples.github.io/



Goal: see less of these...
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...and more of these
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How do we get there?

 How do we tell a good graph from a bad one? 
 How do we ensure we design a graph that is fit for 

purpose? 
 Recall workstream goal: enhance understanding and use 

of good graphical principles 

6 https://graphicsprinciples.github.io/



Elements of the initiative

Graphical principles and thinking
1. Graphics Principles Cheat Sheet
2. Newsletter

Easing the implementation
3. Graph Gallery
4. Analysis Results Datasets
5. Standardization of most common/important graphs

Graphics tomorrow ... or today?
6. Question‐based visualizations and interactive graphics

...plus overarching stakeholder management and communication
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Graphics Principles Cheat Sheet



Graphics Principles Cheat Sheet
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https://graphicsprinciples.github.io/cheatsheet.html
https://github.com/GraphicsPrinciples/IBC2022


Planning questions

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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https://github.com/GraphicsPrinciples/IBC2022


Tips & tricks
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https://github.com/GraphicsPrinciples/IBC2022


Good graph checklist
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https://github.com/GraphicsPrinciples/IBC2022


Graphics Principles Cheat Sheet
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Principles of effective visual 
communication



This is a continual process

https://graphicsprinciples.github.io/15



How do we get there?

 How do we tell a good graph from a bad one? 
 How do we ensure we design a graph that is fit for 

purpose? 
 Recall workstream goal: enhance understanding and use 

of good graphical principles 
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Effective Visual Communication (EVC)
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https://youtu.be/pfxulpF9XOw
https://github.com/GraphicsPrinciples/IBC2022


3 principles for better visual communication

1. 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

2. 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)

3. 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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https://youtu.be/pfxulpF9XOw
https://github.com/GraphicsPrinciples/IBC2022


Learning outcomes for today's workshop

 Appreciate why Effective Visual Communication (EVC) 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 EVC principles in your daily work.
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https://github.com/GraphicsPrinciples/IBC2022


Purpose
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https://github.com/GraphicsPrinciples/IBC2022


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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3. Graph Gallery



3. Graph Gallery: Providing access to 
example code and data

https://graphicsprinciples.github.io/23
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Resources for practice

Blog, code and data @ https://vis-sig.github.io/blog/

https://graphicsprinciples.github.io/

https://vis-sig.github.io/blog/
https://vis-sig.github.io/blog/
https://vis-sig.github.io/blog/
https://github.com/GraphicsPrinciples/IBC2022


4. Analysis results data sets



How can we help with implementation across 
varying skill levels?

A survey was sent to associates working 
with clinical data
The purpose to:

– evaluate ADaM as a data standard for 
graph production

– Identify key issues associates currently 
experience

– Explore issues related to role and 
experience level

– 85 respondents 

https://graphicsprinciples.github.io/26



How can we help with implementation across 
varying skill levels?

(Negative) qualitative comments
 Complex graphs such as Forest Plots will need a fair amount of 

data manipulation to get all needed for input to the graph
 some variables needed for graphs are not in ADaM datasets
 Trying to figure out what the different parameters mean and extracting 

the information relevant to my task.

https://graphicsprinciples.github.io/27



Analysis results data sets

https://graphicsprinciples.github.io/28
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https://www.nature.com/articles/s41597-022-01789-2



The anatomy of a KM plot
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Data area

Titles, labels and 
annotations

Additional inferential statistics 

Additional 
summary 
information for 
context

https://graphicsprinciples.github.io/



 Activity 1  |  Results from Analysis of Primary Endpoint                

Study 2013
Treatment Treatment 

difference 
versus placebo*

P-value

placebo

2.5 mg -0.35 p < 0.05

5 mg -0.54 p < 0.001

10 mg -0.66 p < 0.001

* Difference between means in change from baseline HbA1c at Week 24

% Patients 
with rescue 
medication

12% (9/75)

11% (7/65)

2% (1/64)

0% (0/70)

Remember: HbA1c values collected after 
rescue were excluded from the analysis.

Interesting point: % of patients with rescue 
were not presented in the primary manuscript! 

https://graphicsprinciples.github.io/34



The obligatory AI part



What about AI?

https://graphicsprinciples.github.io/36



Recent request

 "Regarding the visualization request from the [Clinical Lead], we plan to move 
forward with the requested Spaghetti Plots for the standard biomarkers. We 
have existing code from a previous program that we can adapt quickly.

 However, regarding the [Target Analyte] and [Clinical Milestone] data, we 
believe a spaghetti plot will be too crowded to be useful. Instead, we propose 
using a Dual Y-Axis plot for individual patients. This allows us to plot the counts 
clearly while using symbols to mark the events, ensuring the data remains 
readable."

https://graphicsprinciples.github.io/37



Reseting (my) expectations?
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Lessons from a company wide 
data visualization initiative



Why does it matter?

 Data visualization and more importantly Effective Visual Communication (EVC) 
is essential in every step of a quantitative workflow, from scoping to execution 
through to communicating results and conclusions

 Within the quantitative sciences, traditional university and professional training 
curricula have not focused on EVC

 One hears regularly “I don’t understand this graph”
 A visual representation can be very powerful if it is clear and aligned with the 

intended purpose
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https://github.com/GraphicsPrinciples/IBC2022


Why? - impact and problem formulation

Real 
problem

Idealized 
problem Solution Application

Real 
problem

Operational 
problem Solution Application

https://rss.onlinelibrary.wiley.com/doi/epdf/10.1111/1467-9884.00130
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“I have never let my schooling interfere with my education.” Mark Twain
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This is a continual process

https://graphicsprinciples.github.io/43



R for Pharma

44 https://graphicsprinciples.github.io/
H/T Simon Wandel



Effective visualization is a practice!

 Tufte: “Graphical competence demands three quite different skills: the 
substantive, statistical, and artistic.” 

 These skills cannot be learned by reading an article 
 Adopt visualization in every part of your workflow; make it a habit
 Think graphically 
 Use pencil and paper before coding in software
 Calculate and communicate
 Test and repeat

45 https://graphicsprinciples.github.io/
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Additional resources:

 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

https://graphicsprinciples.github.io/47

Resources, where to find out more?
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Thank you
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Contact: 
mark.baillie@novartis.com

mailto:mark.baillie@novartis.com
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