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Note from the Editors
In this issue of the Biopharmaceutical Report, the feature 
article Graphics Design and the Biostatistician by Susan 
Duke (GlaxoSmithKline) provides an overview the 
importance of graphics in biopharmaceutical statistics 
and the current industry-wise initiatives in this area. 
With good graphic representation of the informa-
tion from data, it will be more effective to help non- 
statisticians understand the data. Enjoy this article. n

 
Contents

Featured Articles
Graphics Design and the Biostatistician  
Susan Duke  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .4

Biopharmaceutical Section News
Note from the Editors  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 1

New Appointments . . . . . . . . . . . . . . . . . . . . .2

ASA Biopharmaceutical Section Survey. . . . . .3

Minutes of the ASA Biopharmaceutical  
Section Executive Committee meeting  .  .  .  .  .  . 2

Meeting Announcements . . . . . . . . . . . . . . .10
2012 Joint Statistical Meeting 
2012 International Conference on  
Robust Statistics 
2012 ASA Biopharmaceutical Section  
FDA-Industry Statistics Workshop 

Let's Hear from You! . . . . . . . . . . . . . . . . . . .12



Biopharmaceutical Report, Spring 2012 2

Summary of the ASA Biopharmaceutical Section 
Executive Committee Meeting 

April 2, 2012 at ENAR, Washington, DC
Submitted by Dionne Price

Matilde Sanchez, treasurer, summarized the 2011 year end report. Revenue was generated from membership dues 
and webinar registration. Expenses included the web clip project, awards, honorarium, and contributions to other 
organizations. The balance of the section as of March 26th was $364,680.88. 

Brian Wiens reported that the Fellows Committee requests assistance in identifying potential candidates for the 
future. The committee is considering non-US statisticians as part of a broader effort to prepare potential candi-
dates to meet the application criteria for ASA Fellow. 

Rick Caplan will serve in the newly created role of Policy Liaison. The liaison will serve as a focal point for issues 
of interest to the section that may require formal policy statements. Rick is currently researching the publication 
policies for biopharmaceutical statistical work in medical journals. 

Estelle Russek-Cohen and Steve Gulyas (for Carmen Mak) provided a summary of planned sessions and courses 
for JSM 2012. The program will include 5 invited sessions, 33 topic contributed sessions, 27 regular contributed 
sessions, and 2 continuing education courses sponsored by the section.

Alan Hartford and Jingyee Kou announced that the 2012 ASA Biopharmaceutical Section FDA-Industry Sta-
tistics Workshop will occur September 12 – 14 at the Marriott Wardman Park in Washington DC. The program 
boasts 6 short courses, 2 plenary sessions, 57 topic-themed luncheon roundtables, and 3 parallel sessions. Five 
town hall meetings will also debut at the workshop. The town hall meetings will bring together specialized groups 
of statisticians.

Steve Gulyas announced that Joan Buenconsejo will assume the role of chair of the committee tasked with 
continuation of the interactive web outreach project. The committee is in the process of updating the site,  
www .biostatpharma .com.

David Breiter, Stephine Keeton, and Christie Clark shared proposed changes to the Biopharmaceutical Section 
Charter as suggested by the Council of Sections Governing Board. The changes included, but were not limited 
to, clarification of the Executive Committee (EC) voting membership and roles, definition of a quorum, and a 
succession plan should an EC position become vacant. The section will vote on the changes during the 2013 
election cycle.

Richard McNally reported that four winners of the Student Paper Competition have been selected. Awards 
will be given during the Biopharmaceutical Section Business Meeting to occur Tuesday, July 31st from  
5:30pm-7:30pm at JSM. 
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Rima Izem, representing the Continuing Education Committee, presented a proposal to promote pod-
casting within the section for the purpose of enhancing current educational material with audio and video 
content. A pilot podcast is in progress.

John Johnson announced the winners of the Best Contributed Paper Award. The winners included  
Christopher Tong, Gang Chen, and Rod Alralcar. Paul Schuette received an honorable mention. Awards 
will be given during the Biopharmaceutical Section Business Meeting at JSM. n 

New Appointments

Shailaja Suryawanshi and Satrajit Roychoudhury are appointed to Biopharm Section Webinar  
Co-chairs effective immediately. Starting 2013, the activity of webinars will be brought under the bigger 
umbrella of Communication/Publication officer, along with the Biopharm Reports, Web presence, Amstat 
News communications and other related issues. n

Complete Survey By August 15 and Win prizes!!!

Does Biopharmaceutical Section meet your expectations? Let us know 
more about you, your preferences and needs.

•	 The 2012 membership survey will be administered between July 1 and August 15

•	 Everyone who completes the survey before August 15, 2012 will win free access to an online train-
ing course presented by Alex Dmitrienko (Quintiles) on key multiplicity issues in clinical trials (you 
can access the course for a week, see http://sprmm .com/biostatistical-training). 

•	 Complete the survey before July 25 and pick up an additional prize at the Biopharmaceutical  
Section Meeting at JSM (“Biopharmaceutical Section Business Meeting” on Tuesday, July 31 from 
5:30 pm – 7:30 pm, room HQ-Sapphire A). n 
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Graphics Design and the Biostatistician

Susan Duke, GlaxoSmithKline 
susan.p.duke@gsk.com

Most statisticians would agree that to be effective as a statistician, one must be an effective communicator. 
And as biostatisticians involved with clinical trials, we more often than not are interacting with colleagues 
from other disciplines, which make quality communications that much more necessary for imparting key 
information (eg, design features to elucidate study objectives during the design phase and key efficacy and 
safety findings for clinical studies, submissions, and meta-analyses). This article intends to convey the value 
of graphs and graphic design as important elements in the biostatistician’s palette of communications tools. 

Why graphics?
From data entry to advanced analytic methods, we’ve all seen the inroads computerization has made. A 
strong exception is visual perception, one of the few remaining areas where human brains far outperform 
computers. 

From a brain perspective, functional MRI studies have discovered that half the human brain is dedicated 
to vision. According to Nancy Kanwisher, Professor, Department of Brain and Cognitive Sciences at MITi, 
more than 40 areas of the brain are dedicated to vision tasks, from face recognition to places and spatial 
layouts, implying that much of human comprehension may be through visual means. As Tufteii pointed out, 
“of all methods for analyzing and communicating statistical information, well-designed graphics are usually 
the simplest and at the same time the most powerful.” Despite this, with notable exceptions in the present 
day, consideration of good graphic design for key safety, efficacy, and benefit:risk parameters has not been 
part of a statistician’s priorities in the same way that analysis plans, appropriate methods, sample size estima-
tion and analysis execution are practiced. 

Over 25 years ago, Cleveland and McGill’siii experiments described human graphical perception capabili-
ties and their application to the development of graphical methods (Figure 1). 

Figure 1. from Cleveland and McGill, 1984 : Elementary perceptual tasks.
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 They confirmed that humans can discriminate in the following order (most to least accurate):
1. Position along a common scale
2. Positions along non-aligned scales
3. Length, direction, angle
4. Area
5. Volume, curvature
6. Shading, color saturation

 A number of influential statisticians contributed to the statistical graphics literature of that time: Efron, 
Kruskal, Tukey, and Tufte are all cited by Cleveland and McGill. 

So, why don’t we statisticians as a group do more with graphics?

What’s in it for biostatisticians?
For several years I was my company’s graphics champion, encouraging good graphic design and identifying 
and implementing statistical graphics software that makes the task of creating graphs more efficient. From 
that experience, as well as membership on the FDA/Industry/Academia Safety Graphics Working Group, 
I’ve observed that statisticians across industry, regulatory agencies and academia are of a similar view: we’d 
all like to see more and better graphics but there are challenges with motivation, knowledge and time that 
well-designed graphs require. Everyone will say they are motivated, however if they also say they don’t have 
time for graphing key study results, actions speak louder than words.

Amongst statisticians, there is a culture to be mathematically concise and precise. In biopharmaceuticals, 
we can ill afford not to carry this aesthetic outside our profession. For any medicine’s key information, the 
patients, their physicians, and regulatory and internal company decision-makers alike need as much clarity 
as statisticians can provide. Patients’ well-being is literally in our hands when it comes to transparency of 
key safety, efficacy, and benefit:risk information and graphs can be used very effectively to convey what is 
less clear in words and tables.

Figure 2. Identical data demonstrating table lookup and pattern perception as described by Clevelandv
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To bring this to life, consider the graphs in Figure 2. Which is easiest to read and why? We can all appre-
ciate that a graph can make data easier to understand than a table, but this example demonstrates that atten-
tion to graphic design principlesiv is important too. Clevelandv describes how much easier it is to understand 
data when it is organized to see patterns. Like the ordering of elementary perceptual tasks of Figure 1, the 
graphic design concepts are intuitive and easy to apply once one is aware of them. To apply this to practice, 
wherever possible use the graphical design elements known to be easiest for the human brain to process (eg, 
pattern perception, position along a common scale) to convey the highest priority messages of the data. 

As individuals we can do our best to use graphics, however when it is being practiced by everyone it 
becomes accepted practice. How to change culture when for most of us this was not part of our training 
and we don’t see everyone practicing it?vi For illustration, consider the following case study.

A case study
Effective use of graphics is desirable, but how to achieve it? At GlaxoSmithKline, both of our legacy com-
panies tried offering S-Plus and SAS Graph courses, with encouragement from senior management. Despite 
those efforts, we didn’t see much change.

Several years after the merger, interest in graphics reached a crescendo, as three different graphics-related 
initiatives were proposed: a) design standard graphs to answer common safety questions,vii b) create a graph-
ics catalogue (with entries for a number of common graphs, including example code), and c) identify and 
implement statistical graphics software to make graphics creation easier, faster, with better quality output. 
Ohad Amit, Peter Lane and I were the respective leaders. We were asked to work together as one initiative.

Here are several observations from our efforts that may help other organizations too.
•	 Our initial survey found that the primary reason people didn’t make graphs more often was time. 
•	 Regardless of therapy area, we found that every group has one or a few “graphics gurus.” They may 

be either statisticians or programmers. Their teams rely on their advanced graphics skills to help out 
with construction of the more challenging graphs. We targeted working with this group of people. 
They were instrumental in developing and reviewing the standard safety graphs and internal graphics 
guidance documents. From a software standpoint, they were vital to the early adopter and embed-
ding efforts.

•	 Software does matter. 
º A visual interface makes the graph come alive as it’s constructed. We discovered by accident 

when we delivered both a graphical user interface (GUI) and some macros in our first deploy-
ment that users much preferred the GUI (and barely used the macros). 

º Software that requires many iterations to create the desired graph is painful. For example, 
struggling with software to get appropriate device drivers takes longer and is more painful to 
use than software that has the right device drivers included by default.

º Standard graph templates (and pre-processing macros to shape the data) make it especially easy 
to answer commonly asked clinical trial questions with graphs. The hard work of optimizing 
the graphic design for the commonly asked question and instantiation in the software is already 
done.

•	 Graphic design was a necessary addition to the initiative. Making graphs is good, but making the 
right graph is key to answering the right question. We began with training from graphics experts.viii,ix 
We have trained both statisticians and other disciplines on graphic design and clinical interpretation 
of standard safety graphs. Both topics improve communication about our medicines.

•	 Changing culture so that clinical team members feel comfortable weighing in on review of the graphs 
is essential for optimization to communicate. This is much easier said than done. It requires trust 
and willingness to share pointers and critique each other’s graphs. Trust and sharing need the right 
environment to thrive, one that rewards collaboration.
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Industry-wide graphics initiatives and resources
•	 In addition to the publication by Amit, et al,vii describing GSK’s standard graphs for commonly 

asked clinical questions, we’ve shared the GSK graphics experience at conferences, notably describ-
ing this initiative at the 2008 FDA/Industry Statistics Workshop.x At the 2010 JSM,xi we presented 
effective use of our standard safety graphs and efficacy graphs in an oncology NDA. 

•	 After the 2008 presentation, statistician leaders at FDA initiated the FDA/Industry/Academia 
Safety Graphics Working Group. The charter of this group includes developing a wiki with graphic 
entries similar in concept to GSK’s Graphics Catalogue (several entries from our catalogue have 
been included in the wiki, as well as graphics principles and glossary). The primary intent of the 
wiki is to improve graphics best practice, especially for safety. It has graph recommendations for 
three key safety areas: adverse events, ECGs and labs/liver. Users with graphs of their own are wel-
come to post their graphs to share too. This effort is focused on static graphs.

While we’re happy to share and proud of what we’ve accomplished at GSK, there are of course other 
efforts to mention as well. A new book on clinical graphicsxii is scheduled to be published this year, IMI 
Protect1 is publishing “A Review of Visual Representation and Communication for Benefit-Risk Decision-
Making in Medicines” from workpackage 5 and will later be issuing recommendations for safety signal 
detection in clinical trials to include interactive graphics from workpackage 3. 

Examples of well-designed graphs
A paper about graphic design would not be complete without some graphs. In this section, a few graphs of 
particular value for clinical matrix teams and reviewers are shown, highlighting the especially helpful design 
features that address the important clinical questions they answer.

Figure 3.  Lab shift plots for liver function tests (from the FDA/Industry/Academia Safety Graphics Wiki, final graph 
programmed by Robert Gordon, J&J, adapted from figure produced by Sunil J. Mistry and Mark K. Jones in GSK’s 
Graphics Catalogue).

1Pharmacoepidemiological Research on Outcomes of Therapeutics in a European Consortium (PROTECT) is a project, set up under the Innovative 
Medicines initiative, with the aim of strengthening the monitoring of the benefit-risk of medicines in Europe.
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 Figure 3 has been very helpful to clinical matrix teams and reviewers alike. It is designed to answer the 
question, Are there treatment differences in liver function tests for patients relative to their baseline value? 
People really like this graph because they can see in one simple picture whether there is a liver concern for 
the entire study. It presents the data transparently and is a huge time saver compared to pouring over line 
listings. Each of the plots is square, which is important because the axes are identical (rectangular display 
would distort the visual representation). Axes are clearly labeled and number of subjects per arm is included, 
the important reference lines are present and are described in the accompanying footnote, so all the relevant 
information is on this one page. The dots for the arm of primary interest overlay those for the arm of less 
interest, so the most important information is highlighted. While this may not be a favorite graph of statisti-
cians due to many more data points being considered for the maximum (y-axis) than for baseline (x-axis), 
this concern is easily explained to clinical colleagues.

Figure 4.  Double dot plot for adverse event frequency and relative risk (graph created by Peter Lane, GSK).  A valid 
criticism is that relative risk may be more appropriately displayed on a regular scale as opposed to log scale. 

Figure 4 exemplifies the process of creating a well-designed graph. At the time of GSK’s focus on identify-
ing graphs to answer common safety questions, one of the team members brought the left panel of Figure 4 
for review. During the discussion, someone mentioned that it would be nice if we could see both frequency 
and relative risk together. Someone else suggested adding the right panel and sorting by relative risk, and the 
double dotplot was born. This graph type has been encouraged in many venues since it was first published, 
underscoring the value of the graph design that was created that day. 

Statisticians owe it to themselves and their cross-functional team to collaborate with clinical colleagues 
to prepare the graphs best understood and valued by the team, where the information can be presented 
with utmost clarity and purpose. Inviting comment from these colleagues after the first draft is an especially 
valuable method for optimizing key messages.

Any graph will only serve its purpose if it is presented in the appropriate places. Recently a statistician 
explained that the double dotplot would be included in integrated safety, but that only the tabular infor-
mation would be included in the phase 3 study reports. The decision about how best to present data from 
a scientific standpoint can be quite nuanced, and while graphical approaches will generally be superior, it’s 
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one of several important considerations. In this example, by graphing only the integrated data the impor-
tance of the ISS analysis to assess safety is emphasized. But do consider: how does our choice of where to 
convey the graphs we make have impact on internal and regulatory reviewers? Typically, decision-makers 
are unfamiliar with the details so familiar to the study team. Like the example in figure 3, a graph can 
quickly and transparently convey key study information. If well-designed graphs aren’t included in venues 
where key decisions are made, they can’t do their job of conveying the vital information decision-makers 
need to make appropriate conclusions. 

Conclusions
So much of what we do as statisticians is analytical that it can be natural to focus on pure analytics. As with 
most things, balance is important. Clarity and transparency of key results, especially to those unfamiliar 
with the details, benefits the audience. This relies on right-brain skills. A good statistician is an artisan, who 
is able to extract information from data and share the knowledge effectively with the appropriate audience, 
whether for regulatory submission, presentation or publication. Knowledge of statistical graphic design, 
access to quality statistical graphics software, and willingness to foster a culture that discusses graphs to 
improve their clarity are necessary tools to benefit the patients, their physicians, and the regulatory and 
internal decision-makers we have the privilege to serve.

How better to end this discussion than with a quote from the master of graphic design, Edward Tufte:ii

“Principles of Graphical Excellence

Graphical excellence is the well-designed presentation of interesting data – a matter of substance, of 
statistics, and of design.
Graphical excellence consists of complex ideas communicated with clarity, precision, and efficiency.
Graphical excellence is that which gives to the viewer the greatest number of ideas in the shortest time 
with the least ink in the smallest space.
Graphical excellence is nearly always multivariate.
And graphical excellence requires telling the truth about the data.”
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2012 Joint Statistical Meetings  
July 28-August 2, 2012

The 2012 Joint Statistical Meetings will be held in beautiful San Diego, CA on July 28-August 2, 2012. The 
Biopharmaceutical Section is one of the most active chapters at this conference. This year we will be spon-
soring over 400 oral presentations, panel sessions and poster presentations spanning the entire spectrum 
of drug development from discovery, dose-finding, design and analysis of clinical trials to post-marketing 
surveillance.   Five invited sessions will include discussion of multiplicity issues, examples and issues in non-
inferiority trials, recent developments to address missing data, progress in pre-clinical safety biomarker and 
innovations in bioimaging.  In addition, the Biopharmaceutical Section will be sponsoring two continu-
ing education courses on "Analysis of Clinical Trials: Theory and Applications" by Alex Dmitrienko, Keaven 
Anderson and Devan Mehrotra and " Design and Analysis of Non-Inferiority Trials" by Brian Wiens.        

This year, in addition to sponsoring luncheon roundtables, the Biopharmaceutical Section will be spon-
soring morning roundtables for the first time. These are lower cost, with several of the topics designed to 
engage more junior statisticians (e.g. careers in industry or the FDA). 

Further information can be found here: http://www .amstat .org/meetings/jsm/2012/index .cfm. n 

2012 International Conference on Robust Statistics 
August 5-10, 2012

The International Conference on Robust Statistics (ICORS) will be held from August 5 to August 10, 2012 
on the campus of the University of Vermont in Burlington, Vermont, USA. 

ICORS has been an annual international conference since 2001. The aim of the conferences is to bring 
together researchers interested in robust statistics, data analysis and related areas. This includes theoreti-
cal and applied statisticians as well as data analysts from other fields, and leading experts as well as junior 
researchers and graduate students. 

ICORS welcomes contributions to applied statistics as well as theoretical statistics, and in particular new 
problems related to robust statistics and data analysis. The following areas are expected to be well repre-
sented at the conference, but contributed talks on other related topics are also welcomed. 

•	 Concepts	and	theory	of	robust	statistics
•	 Asymptotic	theory	and	efficiency	
•	 Novel	applications	of	robust	statistical	methods	
•	 Robust	and	nonparametric	multivariate	statistics			
•	 Robust	functional	data	analysis
•	 Robust	regression,	including	quantile	regression	
•	 Linear	and	generalized	linear	models;		mixed	models	
•	 Biostatistics
•	 Statistical	methods	in	bioinformatics/genetics	

Meeting Announcements
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•	 Statistical	computing	and	graphics	and	data	mining
•	 Data	mining	and	machine	learning	
The website for the ICORS 2012 conference can be found at: http://www .rci .rutgers .edu/~dtyler/

ICORS2012.
For any questions please email to: icors12@gmail .com. n

2012 ASA Biopharmaceutical Section FDA-Industry 
Statistics Workshop 
September 12-14, 2012 

Marriott Wardman Park, Washington D.C.

Registration Now Open!
We hope you will join us September 12-14, 2012 at the Marriott WardmanPark in WashingtonD.C. for 
the 2012 ASA Biopharmaceutical Section FDA-Industry Statistics Workshop.

The FDA/Industry Statistics Workshop is sponsored by the ASA Biopharmaceutical Section in coop-
eration with the FDA Statistical Association. Each year, the conference lasts two days, with sessions co-
chaired by statisticians from industry, academia, and the FDA. In addition, short courses on related topics 
are offered the day prior to the workshop. Participants can select from luncheon roundtables on Tuesday.

Make sure to register early to get the luncheon of your choice.

More Information: http://www .amstat .org/meetings/fdaworkshop/index .cfm?fuseaction=main

Registration: http://www .amstat .org/meetings/fdaworkshop/index .cfm?fuseaction=registration

Housing: http://www .amstat .org/meetings/fdaworkshop/index .cfm?fuseaction=hotelinformation

Online Program: http://www .amstat .org/meetings/fdaworkshop/index .cfm?fuseaction=program n

The 68th Deming Conference on Applied Statistics 
December 3 - 7, 2012 

Atlantic City, New Jersey 
Sponsored by Metropolitan Section, ASQ and  

Biopharmaceutical Section, ASA

The 68th Deming Conference on Applied Statistics’ purpose is to provide a learning experience on recent 
developments in statistical methodologies. The five-day conference will include two parallel half-day tuto-
rial sessions based on recently published books (a total of 12 tutorial sessions) and will end with two 2-day 
short courses. The authors of the books will be invited as speakers. Books used for the tutorial sessions and 
for the short courses will be sold at a discounted price. Attendees will also receive bound proceedings of 
the presentations. 

The full program is available on www .demingconference .com. All other information on the website, 
including fees, remains valid. Registration will begin on August 1, 2012.

The conference will be held in the state-of-the-art Havana Tower of the Tropicana Casino Resort. Walter 
Young has chaired this conference for 43 consecutive years.

For more information click here: www .demingconference .com. n

http://www.rci.rutgers.edu/~dtyler/ICORS2012
http://www.rci.rutgers.edu/~dtyler/ICORS2012
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Let’s Hear from You!
If you have any comments or contributions, please contact the Editors: Jose Alvir (Jose .Alvir@pfizer .
com), Deborah Panebianco (deborah_panebianco@merck .com), or Yongming Qu (qu_yongming@lilly .
com).

We reiterate that the Report is a joint effort of the editors and the members of the Biopharmaceutical 
Section. 

Volunteers are welcome to write articles of interest to our members. This is an excellent opportunity 
to “publish and flourish” by sharing your expertise with Section members and a larger audience. 

Please do not hesitate to get in touch with us should you consider contributing an article or know of 
someone who would like to do so.

Letters to the Editors are also welcome.

We look forward to hearing from you.


