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Note from the editors
In our final issue of 2016, we present an interesting “double feature”—a pair of 
articles that describe novel organizational approaches that two companies have 
implemented to structure their statistical research and innovation activities. We 
are looking for volunteers to write articles or suggest topics that will be of inter-
est to our members for the coming year. The topics can be technical, but non-
technical articles related to biopharmaceuticals are welcome. Please send us an 
email, the primary contact for 2017 will be Amy Xia (hxia@amgen.com).

Hermann Kulmann (Bayer Pharmaceuticals) 

Christoph Muysers (Bayer Pharmaceuticals)

Alex Dmitrienko (Mediana Inc.)

Joachim Röhmel (Berlin)

Intention
In the pharmaceuticals and life sciences 
industries, the term “innovation” has 
traditionally been reserved for scien-
tific breakthroughs originating in a lab. 
Over the past decade we have come 
to appreciate that innovation comes in 
many other forms, including statistical 
adaptations that build upon previous 
advances, as well as new statistical con-
cepts and even novel team structures 
that support the research, development 
and marketing of important advance-
ments in medicine. Our intention in 
developing this article is to introduce 
an alternative organizational approach 
to a dedicated statistical research group 
infrastructure. Built upon an innova-
tive model of self-organization, the 
approach fosters an exchange of exist-

ing statistical methods and new ideas; 
supports earlier consideration of cut-
ting-edge statistics; and increases effi-
ciencies by promoting the collaboration 
of statisticians across disciplines and 
regions. Further details about the inter-
nal and external implementation of 
specific statistical advancements result-
ing from this unique framework will 
be published and/or presented by the 
authors at future forums. 

Overview
The Biostatistics Innovation Cen-
ter (BIC) at Bayer was established in 
response to a changing world and a 
rapidly evolving industry landscape in 
which success hinges on innovation. 
Approximately 10 years ago, Joachim 
Röhmel, the head of the Biostatistics 
group of the German BfArM retired, 
prompting the company to seek his 
expertise on regulatory statistics as 
a consultant to its project teams. A 
broader and long-lasting collaboration 
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was established that triggered the statisticians to apply 
innovative statistical methods primarily for clinical tri-
als in their drug development projects. Concurrently, 
Bayer’s Board of Directors began to foster innovations 
as the company’s primary success factor and launched an 
initiative to promote innovations at all levels throughout 
the organization. As one result of this major effort, it was 
recognized that an “Innovation Center” was needed in 
order to develop and contribute statistical advances more 
efficiently within a complex and demanding environ-
ment with increasing regulatory requirements. By 2011, 
Bayer’s Management supported the official establish-
ment of BIC, a revolving group of statisticians embed-
ded in the global biostatistics function with the freedom 
to explore innovation work in support of its key drug 
research, development and marketing programs. 

There is no limitation to the spectrum of topics that 
statisticians at BIC may explore. Their innovation work 
covers statistical research as well as the adaptation to 
practical needs of statistical designs and methods which 
are new to Bayer but may be already established else-
where. This approach offers the advantages of targeting 
all potentially valuable contributions in biostatistics 
to the company’s drug research and development pro-
grams, while allowing a greater number of statisticians 
to participate.

As opposed to creating a dedicated statistical 
research group whose subject matter would be limited 
by the size of the team, an “inclusive” approach was 
employed in which any member of the biostatistics 
organization can participate. With no protracted top-
down processes of gauging available resources and 
recruiting volunteers, every statistician who wants to 
participate in a BIC working group can do so at their 
own discretion and contribute the level of support 
appropriate for his/her workload. Lending itself to a 
virtual function in which people belong temporarily, 
the majority of groups have a designated leader, and 
the entire Innovation Center is overseen by a steering 
committee. The members of the committee are the 
heads of the biostatistics departments as well as the 
expert statisticians who report directly to the head of 
the global biostatistics function.

After reading with interest articles published in the 
Biopharmaceutical Report on the innovative statistical 
approaches employed at Eli Lilly1 and Quintiles2, we 
were motivated to further stimulate the discussion by 
sharing the basic principles of BIC.

Freedom to Innovate
There are two ways in which any statistician at Bayer 
can participate in BIC. One means is by establishing 
a working group dedicated to a new innovation topic. 
This group may consist of the statistician only, or he/she 
can invite other colleagues to participate. Further, any 
statistician may participate in an existing BIC working 
group. This is supported by a highly inclusive culture 
where value is placed on collaboration and diversity of 
thought and experience. By allowing each statistician to 
decide on a daily basis what proportion of time he/she 
will devote to innovation, those who are committed to 
an innovation subject are given the freedom to explore 
it, and the autonomy to manage their workload appro-
priately with input from their managers.

With an intentionally inclusive design, the BIC stat-
isticians need only to follow two rules: 1) they must 
present to the BIC steering committee and inform all 
colleagues; this avoids an overlap of work and ensures 
that any statistician who is interested in joining the 
innovation group has an opportunity to do so whereas 
the steering committee could theoretically also stop an 
initiative if not considered to be worthwhile to spend 
capacity; and 2) when the innovation group comes to 
an end, it is expected that its members will report their 
achievements internally or finalize their work with a 
publication and/or congress presentation. 

Approximately 20 BIC innovation groups compris-
ing one or more statisticians are currently active. For 
example, the BIC working group on missing data fosters 
approaches to avoiding missing values in clinical trials 
and evaluates innovative approaches for the handling of 
remaining missing data and problems involved with the 
interpretation of study results. In 2009, the European 
Medicines Agency (EMA) released a draft version of the 
Guidance on Missing Data in Confirmatory Clinical Tri-
als (adopted in 2010)3. A highly discussed and debated 
subject for many years, the proposed guidance was a 
catalyst for re-examining the many issues and pitfalls 
associated with missing values. The EMA Guidance was 
an excellent opportunity to make use of the new BIC 
concept, which was unique and unconventional. 

The group benefited immediately from the inclusive 
approach of BIC. Though a new concept for everyone 
involved, the outcome was overwhelmingly positive, 
resulting in comments to the Draft Guidance on Miss-
ing Data which were positively acknowledged by the 
Scientific Working Party of the EMA.
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Further, two BIC working groups are focused on the 
modeling of tumor growth rates to help provide addi-
tional understanding of the cancer disease course and 
treatment response for antiangiogenic therapies, and to 
support the design and data interpretation of complex 
oncology trials.4 For example, there is a growing interest 
among clinical investigators, oncologists and regulators 
in estimating the overall survival (OS) treatment effect 
in those studies with progression-free survival (PFS) as 
the primary endpoint, and allowing treatment crossover 
following disease progression e.g., switching to active 
therapy for placebo patients, or from one active therapy 
to another. Utilizing clinical study data from two of 
Bayer’s Phase III oncology trials, the BIC working 
groups explored the validity of the common treatment 
effect assumption i.e., that the treatment effect would 
be the same for those patients who switched to active 
therapy after disease progression as for those patients 
who were initially randomized to active treatment, by 
developing a mathematical model to describe changes 
in lesion sizes over time and calculating the change-
per-month of lesion sizes at the time periods of interest. 
Their results have been used to support data interpreta-
tion for these key clinical studies.

With an increasing number of development projects 
underway in which recurrent events are considered as 
relevant study endpoints, a working group on recur-
rent events analysis was established focusing on the 
shift from the traditional time-to-first event approach 
to recurrent event endpoints such as the number of 
hospitalizations or relapses. For example, in heart fail-
ure (HF) trials the classic primary endpoint is the 
time-to-first hospitalization for HF or cardiovascular 
(CV) death, whichever occurs first. Due to improved 
treatment options for HF in recent years, the disease 
evolved from a short-term and rapidly fatal condition to 
a chronic disease characterized by repeated hospitaliza-
tions. Therefore, there is interest to move from time-to-
first event to recurrent events as the primary endpoint 
in such trials, in order to better characterize the burden 
of illness and potentially obtain higher statistical power 
and savings in sample size by using more information.5, 6

The complexity of considering two different types 
of events simultaneously, i.e., recurrent hospitalization 
followed by terminal CV death, required a completely 
new approach for sample size calculation because no 
standard software is available for this setting. There-
fore, the BIC working group provided methodological 

expertise and conducted an extensive simulation study 
to compare the standard time-to-first event analysis to 
the recurrent event analysis with respect to power and 
required sample size. All simulations were run on a 
parallel computer, which provides a more than 20-fold 
time savings by means of parallel computing algorithms 
implemented in the R language for statistical comput-
ing. With the amount and magnitude of required trial 
simulations steadily increasing in recent years, the par-
allel computer ensures the timely availability of results 
for team decision-making. 

Harnessing the Power  
of Knowledge-Sharing
The establishment of BIC has led to an enormous 
increase of knowledge exchange in innovative statistical 
methods at Bayer. The Center is built on the philosophy 
that a working group has achieved its ultimate innovation 
goal if the new methods they have developed (or have 
understood and adapted to practice internally) drive the 
company’s drug development projects forward. As such, 
a priority has been placed on transferring the knowledge 
which has been gleaned from the BIC working groups 
to all other statisticians so that they can apply it in their 
respective drug development projects. 

The knowledge-sharing approach consists of three 
key elements that promote the reporting, accessibility 
and exchange of new statistical methods. First, every 
BIC working group is asked to communicate its goals 
and plans to the BIC steering committee. These periodic 
meetings are open to every internal statistician, and 
when an innovation group accomplishes its goals, a final 
presentation and/or written summary with its achieve-
ment is provided and accessible to everyone. Second, 
the working groups are asked to create a knowledge 
chart in which all gathered information is structured and 
made available for all statisticians. Each knowledge item 
is classified to provide guidance on what a statistician 
should either: i) be aware of, understand fundamentally, 
ii) have the ability to explain to a layman, apply first-
hand, or iii) consider as specialized expert knowledge. 
Because it’s not feasible to train every statistician on 
every topic, a work-sharing concept was developed to 
facilitate information-exchange above and beyond the 
usual types of colleague collaboration. Finally, members 
of the BIC working groups can function as statistical 
methodology advisors who can be consulted by project 
statisticians with a suitable level of support.



BIOPHARMACEUTICAL REPORT FALL 2016 4

For example, the BIC working group on recurrent 
events analysis recognized that statisticians working 
on other cardiovascular projects and clinical studies 
where recurrent events are an important consideration 
could benefit from the results of their simulation study. 
Therefore, they served as statistical methodology advi-
sors and adopted the initially performed simulation to 
the subsequent studies in close cooperation with the 
study statisticians.

Similarly, members of the previously mentioned 
BIC working group on missing data created an inter-
nal information platform to increase cross-functional 
awareness of the new EMA Guideline which houses 
internal documentation and practical guidance, publica-
tions and presentations, and links to Health Authority 
position statements and official guidance documents. 
They also proactively organize internal and external 
seminars on the subject, and provide ad-hoc support 
to parallel initiatives in other functions to promote the 
prevention of missing data. The working group follows 
with great interest the current attempts to revise the 
International Conference on Harmonisation (ICH) E9 
guideline, especially for the issue of choosing appropri-
ate estimands and performing sensitivity analyses.7

Case Study: BIC Working Group on 
Subgroup Analyses 
Subgroup analyses in clinical trials have been a long-
held subject of interest for statisticians and clinicians, 
and have gained increased attention in several areas. 
Over the years, academic journals have provided new 
policies that need to be fulfilled to publish the results of 
subgroup analyses; scholarly articles that are supportive 
or skeptical of subgroup analyses offer ongoing opin-
ions, new considerations and innovations; and in early 
2014, the EMA released a draft Guideline on the Inves-
tigation of Subgroups in Confirmatory Clinical Trials8. 

The underlying tenor of skeptics is that in a clinical 
trial the patient population can never be assumed to be 
homogenous, and therefore, the response to drugs is 
generally heterogeneous. In fact, an overly homogenous 
trial population would not sufficiently represent the 
patient population that will later use the drug. How-
ever, post-hoc analyses of suspicious subgroups are 
less reliable compared to pre-specified analysis; yet, 
a pre-specification of all potential subgroups is often 
not meaningful or even not feasible. Thus, finding the 
right balance is extremely difficult (e.g., how much 

can be pre-specified without overloading the study? To 
what extent is post-hoc analysis reliable without over-
interpretation?). The topic is so polarizing that some of 
the world’s leading biostatisticians would like to abolish 
subgroup analyses altogether whereas others are pro-
moting their widespread use.

The BIC working group on subgroup analyses 
increases the awareness of opportunities and issues 
related to subgroup analyses arising in the planning 
and subsequent evaluation of clinical development tri-
als. Leveraging the global nature of this particular BIC 
group, numerous internal presentations have been given 
to our colleagues around the world, providing guid-
ance based on the current position of health authorities, 
recent publications, and our ongoing interactions with 
key opinion leaders in the statistical community. For 
example, the group participated in a review process of 
the Subgroup Identification based on Differential Effect 
Search (SIDES)9 methodology co-developed by Alex 
Dmitrienko. This methodology is aimed at efficient 
evaluation of predictive biomarkers in clinical trials and 
identification of patient subgroups with desirable prop-
erties such as enhanced efficacy and improved safety 
profiles. SIDES-based approaches have been used in 
multiple Phase II and III clinical trials to uncover sub-
sets of “super-responders” and potentially rescue failed 
clinical trials.

Collaborating with external experts is an impor-
tant element of BIC in gleaning valuable insights and 
keeping abreast of ongoing activities in the statistical 
community. Through a large workshop held in 2014 
in Berlin, our colleagues across clinical development 
departments were offered intensive training on a 
specific subgroup analysis topic. Additional presenta-
tions were provided by members of the BIC groups 
and enriched with contributions by external experts 
on regulatory aspects, health economics and out-
comes research, and statistical methodology. An article 
including Bayer’s perspectives on subgroup analyses 
was also published this year in the Journal of Biophar-
maceutical Statistics.10 Authored by two BIC group 
members and two external experts, the publication 
serves as an internal guidance document for our statis-
ticians around the world. Furthermore, at international 
conferences the company’s perspective was reflected 
again and provided a valuable opportunity to engage in 
discussions with health authority representatives and 
share an industry perspective in advance of the final 
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EMA Guidance. Podium discussions further increased 
the awareness of subgroup analysis considerations for 
a larger audience, and several new collaborations and 
networks have since been founded to continue the dia-
logue about new ideas and activities in this area.

This BIC working group has also been spearhead-
ing the approach to exploratory subgroup screening by 
performing an analysis of all existing subgroups in one 
go. This offers the dual advantages of efficient planning 
and performance, and it assures that no interesting sub-
group is overlooked due to lack of time or capacity. The 
approach can be applied by using our powerful parallel 
computer to create all existing subgroups and scrutinize 
only those with important results. 

Conclusion
In conclusion, as a fully established institution now 
in its fifth year of operation, the BIC has fostered an 
ongoing renewal of cutting-edge statistical methods 
and led to an enormous increase in innovations across 
Bayer’s biostatistics function. These advancements 
have been applied both strategically and operationally 

to optimize the company’s drug development programs, 
study planning and study designs, and its approaches for 
obtaining, processing and evaluating data. Further, the 
positive influence of BIC has been extended via external 
presentations at global conferences; articles published 
in high-impact biostatistics journals; contributions to 
the development of guidelines in collaboration with 
international health authorities; cooperation with lead-
ing experts in the field; and the BIC’s ongoing pursuit 
of new innovations. Moving into the future, the BIC will 
continue to serve as a strong framework for collecting 
ideas and transforming them into innovations that will 
benefit Bayer’s clinical development plans, and ulti-
mately, its patient and physician customers.
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Introduction
The last few decades have seen remarkable evolution in 
the role of statisticians in the pharmaceutical industry, 
with their leadership, impact and influence progres-
sively spanning the entire drug development continuum. 
While their primary function has remained sacrosanct 
— providing critical support in the development of new 
medicines within the traditional framework of clinical 
trial design, analysis and reporting — the ever-changing 
regulatory landscape, modality of healthcare delivery, 
and transformational technology in computing have, 
nonetheless, opened up new challenges and opportuni-
ties for them. 

Thanks in large measure to the growing focus on 
novel approaches to remodel the drug development 
paradigm, pharmaceutical statisticians are indispens-
ably called upon to contribute to decision making in 
all facets of medicine development, from discovery to 
loss of exclusivity. Nowhere is this more evident than 
in the Critical Path Initiative, the widely acclaimed and 
ambitious proposition of the US Food and Drug Admin-
istration (FDA) intended to fuel innovation and enhance 
productivity in the pharmaceutical industry (US FDA 
2004). For example, among the opportunities cited 
by the agency are prominently highlighted tasks that 
concern statisticians, including enhanced clinical trial 
design, model-based drug development (Milligan et al. 
2013), use of Bayesian approaches, and the potential of 
“data mining and analysis” in the establishment of the 
surrogacy of a given biomarker, to mention a few. 

The budding field of personalized medicine — 
which aims at tailoring treatment to an individual as a 
function of the patient’s prognostic or genomic infor-
mation — continues to be a fertile area of research and 
application for statisticians (see, e.g., Zhao and Zeng 
2013 and Matsui 2013). Despite the considerable 
progress made hitherto in tackling some of the basic 

methodological issues in the estimation of optimal 
regimes for individuals, many challenges still loom 
over the effort to realize the promise of precision med-
icine. Although some of the technical problems are 
not peculiar to the realm of personalized medicine, the 
urgency to deliver treatments to vulnerable patients 
with unmet medical needs makes the area even more 
attractive to pharmaceutical statisticians. 

With the unfolding digital revolution, pharmaceutical 
companies are keenly evaluating the potential of Big 
Data in the search for new drug candidates and in bet-
ter informing healthcare decision making (Alemayehu 
and Berger 2016). As such, the Big Data opportunity 
especially seems to be alluring in rare disease research, 
personalized medicine and pharmacovigilance activi-
ties. Effective and appropriate use of the data, however, 
requires leveraging and honing non-traditional analyti-
cal tools, including machine learning methods and other 
techniques for handling high-dimensional data coupled 
with understanding statistical concepts underpinning 
these tools and mitigating bias. The blurred position of 
data scientists in this burgeoning space notwithstand-
ing, the unique role that pharmaceutical statisticians are 
capable of playing in advancing the myth of Big Data 
to reality, especially in medical research, appears to be 
incontrovertible. 

In the current cost-conscious environment, evidence-
based medicine is increasingly relied upon to optimize 
the utilization of scarce healthcare resources. Accord-
ingly, sophisticated statistical techniques are needed to 
synthesize information from disparate sources to assist 
in health technology assessment (HTA) in many parts of 
the world. In the U.S., the creation of the Patient-Cen-
tered Outcomes Research Institute (PCORI), established 
as part of the 2010 Patient Protection and Affordable 
Care Act, is actively promoting the so-called com-
parative effectiveness research (CER). This has sizably 
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widened the statisticians’ sphere of influence, through 
active involvement in methodological and applied work, 
ranging from the design and analysis of pragmatic and 
observational studies to new approaches in the analysis 
of aggregate data, such as Bayesian network meta-
analysis and mixed treatment comparisons (Sox and 
Goodman 2012). 

Incidentally, the increased role and visibility of stat-
isticians has not been accompanied by proportionate 
growth in their number in the pharmaceutical industry. 
Many statistics organizations in pharma have, there-
fore, found it essential to recalibrate the configuration 
of traditional statistics groups to maximize impact and 
influence, while ensuring effective and efficient support 
to the core missions of their organizations. Even though 
the strategies may appear to assume certain degrees of 
dissimilarities across the industry, they all seem to share 
such common features as efficiency, nimbleness, agility, 
professional distinction and scholastic fellowship. One 
approach especially comprises the creation of centers 
of excellence within the global statistics community, 
with clearly defined missions and goals. A hallmark of 
a viable center of excellence presupposes a thorough 
recognition of the need to fully appreciate the chang-
ing regulatory and healthcare environments, the rapid 
advances in the methodological arena, and the signifi-
cance of cementing effective partnership with important 
stakeholders. Centers of excellence serve to amplify 
the impact of their members by bringing cutting edge 
methodologic improvements to as many programs as is 
appropriate, thus maximizing the value of these meth-
ods to the development programs.

In this paper, we introduce two centers of excellence 
at Pfizer that have been created as an upshot of the grow-
ing demand for specialized support and the challenges 
posed by the evolving regulatory requirement and 
healthcare delivery. Although the centers have distinct 
missions and clientele, they are seamlessly integrated 
into the global statistics organization and work in uni-
son with the wider quantitative community. In essence, 
members of the centers serve both as subject matter 
experts, handling complex and specialized issues, and 
also as project statisticians, with a thorough understand-
ing of the company’s business imperatives. In section 2, 
we describe the mission and activities of the Statistical 
Center for Outcomes Real World and Aggregate Data 
(SCORAD), with a focus on topics ranging from the 

analysis of patient reported outcomes (PROs) to issues 
in the analysis of data from observational studies. Sec-
tion 3 provides a review of the corresponding goals and 
remits of the Statistical Research and Consulting Center 
(SRCC), and gives examples of relevant accomplish-
ments of the members over the years.

Statistical Center for Outcomes Real 
World and Aggregate Data (SCORAD)
As the acronym implies, SCORAD serves as a center 
of excellence for the theory and application of state-
of-the-art statistical methods for patient reported out-
comes (PROs), real world data and systematic reviews. 
The contributions of the group span a range of areas, 
including product label, pricing and reimbursement 
discussions, influencing the external and internal envi-
ronments in methodological and practical issues, and 
advancing the field of statistics and biomedical applica-
tions. Members of the SCORAD team have expertise 
in pertinent fields, encompassing both traditional and 
cutting-edge techniques and comprising such topics as 
development, validation and analysis of PROs, meta-
analysis and network meta-analysis, latent variable 
modeling, item response theory (IRT), health economic 
modeling, analysis of non-interventional studies, as 
well as emerging topics in machine learning, natural 
language processing, and other themes in comparative 
effectiveness research (CER).

The internal key stakeholders of SCORAD include 
health economics and outcomes research (HEOR), 
clinical pharmacology, pharmacometrics, regulatory, 
and clinical and medical affairs across all Pfizer oper-
ating units.

Over the years, members of the group have sup-
ported label enhancements and pricing and reimburse-
ment negotiations based on PRO data. A case in point 
is a recent interaction with the FDA that resulted in an 
inclusion of PRO data in an oncology label. There are 
also numerous examples in which PRO data have been 
used to successfully engage pricing and reimbursement 
agencies in major markets, including Germany, the 
United Kingdom, Canada and Australia. In view of the 
importance of PRO data in label enhancement, members 
of SCORAD have played visible roles in advancing the 
field through publications, workshops and presentations 
at major professional venues. Of special import is a 
monograph on the analysis and interpretation of PRO 

http://www.ncbi.nlm.nih.gov.proxy1.athensams.net/pubmed/?term=Sox%20HC%5BAuthor%5D&cauthor=true&cauthor_uid=22224891
http://www.ncbi.nlm.nih.gov.proxy1.athensams.net/pubmed/?term=Goodman%20SN%5BAuthor%5D&cauthor=true&cauthor_uid=22224891
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data recently published by members of the group (Cap-
pelleri et al. 2011). The monograph continues to serve 
as a valuable resource by researchers in academia and 
the pharmaceutical industry. In addition, the group con-
tributes to PRO instrument development and validation, 
using non-standard psychometric tools, including factor 
analysis and item-response theory (see, e.g., Cappelleri, 
Bushmakin et al. 2013). 

A core competency of SCORAD is analysis of aggre-
gate data and systematic reviews. The members rou-
tinely conduct traditional and network meta-analysis to 
help healthcare providers and other stakeholders make 
informed decisions relating to the relative cost and ben-
efit of alternative treatment options. Externally, they are 
actively involved in the development of guidelines to 
ensure the proper implementation of pertinent approaches 
and valid interpretation of the accompanying results (see, 
e.g., Jansen et al. 2014 and Hoaglin et al. 2011). 

Recognizing the significance of comparative effec-
tiveness research (CER), especially with the recent 
emphasis in the U.S. on the matter, SCORAD members 
are keenly engaged in methodological and training ini-
tiatives, working with experts internally and externally 
(Alemayehu and Cappelleri 2014). In one instance, for 
example, they collaborated with diverse stakeholders on 
a special issue of a major journal that was exclusively 
dedicated to the elucidation of some of the conceptual 
and practical issues associated with CER (Alemayehu 
et al. 2011).

Another key focus area for SCORAD is leveraging 
real world data (RWD) to promote enhanced quantita-
tive drug development and to illuminate the risks and 
benefits of in-line products in actual use and usual medi-
cal practice. While the position of randomized control 
trials (RCTs) is the gold standard in the hierarchy of 
evidence, it is also now widely recognized that, with 
judicious use, data from observational studies can also 
help fill evidentiary gap in conducting CER. Nonethe-
less, there are considerable methodological hurdles that 
need to be surmounted to ensure the integrity and valid-
ity of data from non-RCT sources (see, e.g., Madigan et 
al. 2013). Members of the SCORAD group are continu-
ously engaged in the analysis and reporting of claims 
and electronic health record data, thereby facilitating 
informed discussions with health care providers, while 
keeping abreast of methodological developments in the 
area (Alemayehu and Cappelleri 2013). 

With the growing recognition of the role of Big Data 
in drug development, SCORAD members have been 
active in exploring new methodological developments 
in the analysis of high dimensional data. Through a 
series of seminars and workshops, they have criti-
cally evaluated the operating characteristics of modern 
machine learning tools, including random forests, sup-
port vector machines, neural nets, penalized regression 
methods, and other well-established techniques for high 
dimensional data, and are now routinely applying them 
to meet business and research needs. Currently, efforts 
are underway to build internal capabilities in other 
leading-edge topics, including natural language process-
ing, text mining, deep learning and other avant-garde 
analytical techniques.

Cost effectiveness analysis and economic modeling, 
once mostly viewed as tasks to be performed by econo-
mists, are increasingly becoming the focus of attention 
among statisticians. This is in large measure stimulated 
by a specific stipulation in Section 114 of the Food 
and Drug Administration Modernization Act of 1997 
(FDAMA 114) which provides guidelines for the dis-
closure of healthcare economic information by pharma-
ceutical companies. Accordingly, SCORAD members 
play an invaluable role in the assessment of pertinent 
studies, which are often analyzed using complex Mar-
kov models and decision-theoretic approaches, against 
the FDAMA 114 standard of “competent and reliable” 
scientific evidence.

Thanks to the agility of the prevailing organizational 
structure at Pfizer, members of the SCORAD group 
constantly interact with those of the wider statistics 
community across the enterprise to augment potential 
resource shortfalls, share best practices and identify 
areas of collaborative opportunities. For example, when 
it was recently deemed necessary to develop standards 
for the analysis and reporting of certain PRO endpoints 
in oncology, e.g., time to deterioration (TTD), the group 
partnered closely with their clinical statistics counter-
parts and formulated and implemented a viable strategy. 
The exercise not only accomplished a well-defined task 
leveraging the unique capabilities of the two groups, 
but also laid down a framework that now serves as a 
template for similar projects in diverse therapeutic areas 
across the enterprise.

Looking to the future, SCORAD is poised to play 
a critical role in navigating the new frontiers for 
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drug development, whose parameters are likely to be 
increasingly defined by precision medicine, innova-
tive trial design, use of real world data, and develop-
ment of stakeholder-facing value propositions. Key 
success factors for this effort would include not only 
technical excellence and heightened awareness of 
methodological developments in the field, but also 
demonstrated savviness of the changing regulatory 
and healthcare landscape. 

Statistical Research and Consulting 
Center (SRCC)
The Statistical Research and Consulting Center at Pfizer 
consists of a group of senior experienced technical and 
strategic statistical leaders who are strong in statisti-
cal methods relating to clinical trials and other aspects 
of the drug development process. SRCC members are 
statistical thought leaders within and outside of Pfizer. 
Some examples of this thought leadership include the 
forthcoming publication of a book on ‘Quantitative 
Decisions in Drug Development’ and prior publication 
of papers covering a quantitative approach for making 
go/no-go decisions, early signal of efficacy studies, 
decision making in early phase studies and other pro-
posed metrics to optimize drug development decisions. 
Their extensive experience within the drug development 
process allows for strategic and tactical consultation to 
other groups within Pfizer such as drug discovery, medi-
cal, regulatory, manufacturing and marketing.

Pfizer Statistics has always valued the key role of 
statistics in drug development. Prior to 2003, SRCC 
statisticians did not reside within one group. In 2003, 
the SRCC was formed under single leadership which 
united the SRCC statisticians across Pfizer sites. Thus, 
SRCC is now a worldwide group where each member is 
accessible to all parts of Pfizer. The SRCC members are 
responsible for the strategic use of statistics and statisti-
cal thinking within Pfizer in order to achieve business 
goals. These contributions drive critical decisions in 
research/ development, regulatory and product defense.

Since its formation the SRCC has made significant 
contributions to trial design within Pfizer in areas 
of adaptive designs/sample size re-estimation, dose-
response, Bayesian methodology and quantitative deci-
sion making. 

Consulting is a key service the SRCC members 
provide to Pfizer statisticians and other scientists. This 

presumes practical experience and strength in cur-
rent members. For example, members of SRCC were 
recently part of a small research group within Pfizer 
looking into statistical methods on longitudinal binary 
data with missing data and produced a document sum-
marizing the research and made recommendations to 
the Pfizer statistical communities on appropriate meth-
ods. Members of the SRCC were also key contributors 
to a recent Pfizer White Paper on Analysis of Clinical 
Dose Response, Sample Size Re-estimation and sev-
eral other Pfizer position papers for best practices in 
clinical trials.

SRCC members have regularly represented Pfizer 
at FDA meetings and Advisory Committees as well as 
regulatory bodies in Canada, Europe and Japan. They 
publish frequently within peer-reviewed journals like 
Drug Information Journal, Statistics in Medicine, 
Journal of Biopharmaceutical Statistics and Phar-
maceutical Statistics, regularly present in invited 
sessions at scientific meetings, serve as invited dis-
cussants on a wide variety of topics ranging from 
Adaptive Designs, Bayesian Designs, Biosimilars, 
etc., and serve on editorial boards on professional 
journals like Journal of Biopharmaceutical Statistics, 
Pharmaceutical Statistics, Statistics in Medicine and 
Statistics in Biopharmaceutical Research. SRCC 
members also serve in several industry/academia/
regulatory collaborations like the Drug Information 
Association (DIA) Adaptive Design Scientific Work-
ing Group, DIA Committee on small populations, 
expert member on Multi-Regional Clinical Trials 
working stream, as an expert member of CIOMS X 
meta-analysis committee on meta-analytical methods 
for safety data in a regulatory context. Previously, 
other members of the SRCC have served on the PSI 
Adaptive Design Expert Group, Dose Response col-
laborations, etc. These activities have led to both a 
direct and indirect benefit to Pfizer by enhancing the 
reputation of Pfizer within the scientific and regula-
tory community.

In summary, the SRCC adds statistical and stra-
tegic strength to drug development and regulatory 
activities at Pfizer. It allows experienced statisticians 
to be available across all projects and to concen-
trate on methodological developments as well as 
consultation with colleagues in and outside of the  
statistics group.
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Concluding Remarks
By all indications, these are exciting times for statisticians 
in the pharmaceutical industry to be at the cutting edge of 
transformational technology in computing and analytics, 
and at the dawn of a paradigm shift in drug development. 
As the regulatory and healthcare landscape continues to 
evolve, increasing opportunities abound for statisticians 
to take center stage in advancing medical science and 
shaping the future of drug development and health policy 
decision making. Increased use of adaptive designs and 
non-standard statistical techniques buttresses the role 
of the statistician in portfolio prioritization and execu-
tion, and implementation of novel approaches for high 
dimensional data make their remit critical in the effort 
to accelerate pharmacogenomics research. Centers of 
excellence allow efficient utilization of resources through 

charging smaller groups to keep one eye on the changing 
environment while aiding the project statisticians and 
other researchers to industrialize these advances. In other 
areas, application of decision trees and complex Markov 
models in cost effectiveness analysis and other economic 
models enables the statistician to forge new partnerships 
with health economists. However, to fully optimize these 
and other incipient opportunities and to successfully 
tackle the attendant challenges, it is critical for statistics 
organizations in pharma to continually evaluate their 
vision and mission and adapt their structure to the chang-
ing reality of our industry. 

Acknowledgments. Special thanks go to Mike Gaff-
ney and Simon Kirby for sharing their experiences as 
members of the SRCC, and to Patrizia Cavazzoni for 
constructive comments. n
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Zhiwei Zhang University of California, Riverside

PROCESS FOR 2017 BIOP STUDENT PAPER 
AWARDS AND CONGRATULATIONS  
TO 2016 WINNERS

Submissions are now being accepted for the 2017 Bio-
pharmaceutical Student Paper Awards. These awards 
are presented annually during the Biopharmaceutical 
Section open business meeting held at the 2017 Joint 
Statistical Meetings in Baltimore, Maryland. Win-
ners will present their paper in one of the contributed 
paper sessions at JSM and are encouraged to attend the 
section’s business meeting to receive their award in 
person. In 2016, the awards were $1000 for 1st place, 
$600 for 2nd place, $400 for 3rd place, and $200 for 
honorable mentions.

Student research papers with statistical content appli-
cable to the biopharmaceutical arena are eligible for 
consideration. Submissions are judged for clarity, con-
tribution to statistics, and biopharmaceutical applicabil-
ity. Suitable topics include methodological issues in 
preclinical or clinical trials, epidemiology studies of 
drug (or device or biological) safety, genetic studies 
predicting drug (or biological) response, laboratory 
and toxicological data analyses, methods for high-
dimensional data from high-throughput screening, and 
nonlinear pharmacokinetic modeling.

Submissions should be labeled “Biopharmaceutical 
Section Student Paper Submission” and sent to Jennifer 
Gauvin, Biopharmaceutical Section JSM 2017 program 
chair, at jennifer.gauvin@novartis.com, by December 
11, 2016. Specific formatting and submission instruc-
tions are available online at http://community.amstat.
org/biop/awards/studentpapercompetition. 

Finally, congratulations to JSM 2016 student paper 
award winners! n

2016 STUDENT PAPER 
AWARD WINNERS
First Place
JINGXIANG CHEN,  
UNIVERSITY OF NORTH CAROLINA
Estimating Individualized Treatment Rules for Ordinal Treatments

Second Place
AILIN FAN,  
NORTH CAROLINA STATE UNIVERSITY
Change-Plane Analysis for Subgroup Detection  
and Sample Size Calculation

Third Place 
YIYI CHU, UNIVERSITY OF TEXAS
Adaptive Dose Modification for Phase I Clinical Trials

Honorable Mention 
XIN LU, EMORY UNIVERSITY
Evaluating the Effect of Delayed PEG Insertion in Patients 
Diagnosed with ALS via Adaptive Treatment Length Regimens

Honorable Mention
GEOFFREY JOHNSON,  
UNIVERSITY OF PITTSBURGH 
Optimizing Dynamic Treatment Regimes via Threshold Utility 
Analysis on Quality Adjusted Lifetime for Subgroup Analysis in 
Clinical Trials

Honorable Mention
SUSANNE URACH,  
MEDICAL UNIVERSITY OF VIENNA 
Multi-Arm Group Sequential Designs with  
Simultaneous Stopping Rule

Honorable Mention
SOYEON KIM, RICE UNIVERSITY 
Prediction-Oriented Marker Selection (PROMISE)  
with Application to High-Dimensional Regression

http://www.linkedin.com/vsearch/p?company=University+of+California%2C+Riverside&trk=prof-0-ovw-curr_pos
http://www.amstat.org/sections/sbiop/
http://www.amstat.org/sections/sbiop/
http://www.amstat.org/jsm
http://www.amstat.org/jsm
mailto:jennifer.gauvin@novartis.com
http://community.amstat.org/biop/awards/studentpapercompetition
http://community.amstat.org/biop/awards/studentpapercompetition
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BIOPHARMACEUTICAL SECTION JSM POSTER 
COMPETITION:  VOTE ON MOBILE 2017
Judy Li, FDA

If you plan to attend the 2017 JSM and plan to pres-
ent a poster, you should consider participating in the 
Poster Competition sponsored by the ASA Biophar-
maceutical Section! You do not have to be a mem-
ber of Biopharmaceutical Section to participate. All 
authors who present posters sponsored by the Bio-
pharmaceutical Section are qualified to compete for 
this award. Three awards with cash prizes of $1000, 
$600 and $400 will be given for 1st, 2nd and 3rd 
place, respectively. 

In addition, we have gone MOBILE as our 2016 
innovation. Talk to your audience about evaluating 
your poster and learn from each other. Participation is 
super easy and fun! All you need to do is to follow the 
following steps before JSM:

1. Submit an abstract through the  
Biopharmaceutical Section by February 1, 2017. 

2. Submit your poster to Judy Li, Chair  
for the Poster Awards, through email  
(Judy.Li@fda.hhs.gov) by June 30, 2017.

Poster Awards EntryCriteria 
Topics in statistics which are applicable to biophar-
maceutical research. Suitable topics include but are 
not limited to methodological issues in preclinical or 
clinical trials, epidemiology studies of drug safety 
(device or biological), genetic studies predicting drug 
(or biological) response, laboratory and toxicological 
data analyses, methods for high-dimensional data from 
high-throughput screening, and non-linear pharmacoki-
netic modeling. 

This year we are going to evaluate each poster based 
on both social media and committee members’ evaluation. 
Posters will be evaluated based on the following criteria: 

• Innovation 

• General applicability in  
pharmaceutical research 

• Appropriate example(s) 

• Effectiveness of presentation  
(well written, well organized, etc) 

Authors who compete for the Poster Awards cannot 
also compete for the Student Paper Awards. n

2016 JSM POSTER AWARD WINNERS
Congratulations to the 2016 JSM poster award winners:

First place
ZHONGYING XU, JOHN A. 
KELLUM, GARY M. MARSH, 
AND CHUNG-CHOU H. CHANG, 
UNIVERSITY OF PITTSBURGH
Optimal Sample Size Determination for 
Adaptive Seamless Phase II/III Design

Second Place
GINTO J POTTACKAL AND 
THOMAS MATHEW, UNIVERSITY 
OF MARYLAND, BALTIMORE 
COUNTY
Tolerance Intervals for the Assessment  
of Biosimilarity

Third Place
YUEQIN ZHAO, RIMA IZEM AND 
MARK LEVENSON, OFFICE OF 
BIOSTATISTICS, CDER, FDA
Is Type I Error Control for Multiplicity 
Really “Out of the Picture”

mailto:Judy.Li%40fda.hhs.gov?subject=
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2016 ASA BIOPHARMACEUTICAL SECTION 
REGULATORY-INDUSTRY STATISTICS WORKSHOP
Freda Cooner and Ed Luo, Workshop Co-chairs

Year 2016 marks the 20th anniversary for the ASA 
Biopharmaceutical Section Regulatory-Industry 
Statistics Workshop, formerly known as ASA Biophar-
maceutical Section FDA/Industry Statistics Workshop. 
The Workshop, sponsored by the ASA Biopharmaceu-
tical Section in cooperation with the FDA Statistical 
Association (FDASA), has grown steadily in popularity 
over the years. This year the Workshop had nearly 900 
registrants and the attendance was remarkably high 
despite the inclement weather.

The Workshop took place September 28-30 (Wednes-
day - Friday) at the Marriott Wardman Park Hotel in 
Washington D.C. The theme for the 2016 Workshop 
was “Statistical Innovation: Better Decisions Through 
Better Methods.” The eight half-day short courses, 42 
parallel invited sessions, and 47 roundtable discussions 
were all well-organized and well-attended. The plenary 
sessions were comprised of a group of prestigious 
speakers and panelists, including Dr. Rob Califf (FDA), 
Dr. Mike Lauer (NIH) and Dr. Mike Krams (Janssen). 
Tremendous and engaging responses from both the 
panel and the audience were received. 

Other activities are also worth mentioning. Of par-
ticular interest is the new addition of a poster session 
with 20 posters displayed. It not only stimulated con-
versations among the attendees, but also encouraged 
more involvement from post-graduate students. The 

“I want to thank the organizers, 
speakers, panelists, and workshop 
leaders. I go to a lot of statistical 
meetings, and this was one of the best I 
have ever attended. The conference was 
extremely well organized and executed, 
and I got more take-home messages 
from the talks and workshops than from 
any other meeting I’ve attended. The 
speakers who were invited were perfect 
choices. Thanks to everyone involved!”

—Dr. Frank Harrell, from Vanderbilt,  
posted on the ASA Community

mixer on the evening of September 29 featured a short 
remark of the Workshop history marking the 20th anni-
versary milestone.

Submission to the SBR special issue dedicated to this 
Workshop is currently open until November 30, 2016. 
Articles with more details on some of the sessions and 
presentations will be published for interested parties by 
the end of next year. n

Left: Past chair Dionne Price presents historical remarks commemorating the 20th anniversary milestone 
during the workshop mixer. Above: The expert panel from the plenary session on statistical innovation.
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The ASA Biopharmaceutical Section recognizes the 
value of cross-community efforts in advancing statisti-
cal and regulatory science. To enable this, the executive 
committee encourages members to submit research top-
ics that contribute to the goals of advancing the science, 
enabling innovation, and leveraging the expertise of the 
broad membership affiliations of the section. Members 
are encouraged to submit proposals to the Scientific 
Working Group Proposal Committee for review and if 
appropriate, subsequent consideration by the section 
executive committee.

The proposal should be formal in nature, so that, if 
acceptable, it can be used as the basis of a scientific 
working group charter, and it should include at a mini-
mum the following items as part of a submission (addi-
tional information beyond the bulleted items presented 
here is welcome):

• Topic and primary goal of the scientific  
working group

• Who is proposing it?

• Why is this an important topic of research  
(e.g. potential impact)?

• Why is this an appropriate topic for  
ASA Biopharm Section sponsorship?

• Are there any other known scientific working 
groups currently addressing this topic? 

n If yes, what unique values will this 
SWG bring?  

n If yes, please discuss potential  
opportunity for linkage to another 
group if other groups already exist.  

n If “don’t know,” please state how you 

will follow-up to make sure there is not 
a redundancy in the statistical  
community.

• Estimate of the initial # of members for the 
working group, and if any non-statistician con-
sultants will be part of the effort.

• How long do you anticipate it will take the 
group to reach its goals?

• Who will chair/co-chair the group? Why is/are 
this chair (chair/co-chair) being proposed  
(e.g. qualifications)?

• Is financial support needed from BIOP?

• What will be the best avenues of communica-
tion to advertise the efforts, accomplishments, 
papers, presentations, etc. of this SWG?

You can reach out to the Scientific Working Group 
Proposal Committee through the Biopharmaceutical 
Section website at http://community.amstat.org/biop/
aboutus/subcom/swg which includes the information 
above, plus the email address to send your proposal 
to–that address is asabiop.sciwg@gmail.com.

On behalf of the committee, we look forward to  
hearing from you.

Bruce Binkowitz and Ram Suresh
Co-chairs of the Scientific Working Group  

Proposal Committee

SCIENTIFIC WORKING GROUP PROPOSAL 
COMMITTEE SEEKS SUBMISSIONS

http://community.amstat.org/biop/aboutus/subcom/swg
http://community.amstat.org/biop/aboutus/subcom/swg
mailto:asabiop.sciwg@gmail.com
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The Annual Deming Conference on 
Applied Statistics provides a learn-
ing experience on recent develop-
ments in statistical methodologies. 
The conference is composed of 
12 half-day tutorials of current 
advanced methodologies on the first 
three days followed by two 2-day 
parallel short courses. Authors of 
recently published statistical books 
as well as experienced statisticians 
working in regulatory, industry, 
and academics are invited to teach 
the tutorials. The short courses are 
taught by internationally recognized 
statisticians in their areas. Course 
1 on Adaptive Designs and Multiple Tests by König, 
Posch and Bretz covers flexible methodology, includ-
ing the well-known MCP-Mod procedure that com-
bines learning and confirming. Course 2 by Patterson, 
Jones and Mielke covers materials from their new 

book edition on Statistics in Clini-
cal Pharmacology including new 
materials on biosimilarity and on 
scaled average bioequivalence. The 
addition of the section on biosim-
ilarity represents significant new 
material since the first (and second) 
approvals of biosimilar products. 
Biosimilars are biologics that are 
highly similar to an approved refer-
ence product which are shown not 
to differ meaningfully in safety and 
efficacy from the approved product. 

The conference sells the books 
used in the tutorial and short courses 
at a 40% discount. The conference 

also has poster sessions and attendees are welcome 
to submit abstracts for poster presentation during  
the conference. 

For complete program, please visit www.deming 
conference.com.

Sponsored by
American Society For 
Quality: NY/NJ Metropolitan 
Section & Statistics Division

American Statistical 
Association: Biopharmaceutical 
Section

When: December 5 – 9, 2016

Where: Tropicana Casino and 
Resort, Havana Tower, Atlantic 
City, NJ

Online registration:  
www.demingconference.com

Half-day Tutorial Sessions 
(December 5-7, 2016)
Data Display for Statistical Analysis,  
Prof. Richard M. Heiberger, Temple University 

Dose-Response Design and Analysis in 
Drug Development, Dr. Sandeep Menon, 
Pfizer Inc and Dr. Richard Zink, JMP Life 
Sciences, SAS Institute 

Biomarker Evaluation and Subgroup 
Discovery in Clinical Trials, Dr. Alex 
Dmitrienko, Mediana Inc and Dr. Ilya 
Lipkovich, Quintiles 

Quantitative Sciences for Safety 
Monitoring in Clinical Development, 
Dr. Bill Wang, Merck, Robert Gordon,  
JNJ and Judy X. Li, FDA

Simulation-Based Approaches to 
Clinical Trial Design and Analysis,  
Dr. Alex Dmitrienko, Quintile 

Regulatory Statistics with Some 
European Perspectives, Profs. Martin 
Posch and Franz Konig, Medical University 
of Vienna and Dr. Frank Bretz, Novartis 

Non-Inferiority Testing in Clinical 
Trials: Issues and Challenges,  
Dr. Tie-Hua Ng, FDA

Benefit-Risk Assessment Methods 
in Medical Product Development: 
Bridging Qualitative and Quantitative 
Assessments, Dr. Qi Jiang, Amgen and  
Dr. Weili He, Merck & Co., Inc

Basic Multiple Comparisons in 
Clinical Trials and Genomics, Dr. Bushi 
Wang, Ingelheim Pharmaceuticals and Prof. 
Cui, University of California, Riverside

Basic Multiple Comparisons in 
Clinical Trials and Genomics, Dr. Bushi 
Wang, Ingelheim Pharmaceuticals and  
Prof. Cui, University of California, Riverside

Improving our Understanding of 
“Less Well-Understood” Adaptive 
Trials: Challenges, Best Practices and 
Sharing of Case Studies, Dr. Weili He, 
Merck and Dr. Eva Miller, Independent 
Consultant

Design of Dose-Response Clinical 
Trials, Dr. Naitee Ting, Boehringer-
Ingelheim Pharmaceuticals Inc.

Quantitative Methods for Traditional 
Chinese Medicine Development,  
Prof. Shein-Chung Chow, Duke University

Two-day Short Courses 
(Dec. 8-9, 2016)
Adaptive Designs and Multiple 
Testing, Profs. Martin Posch and 
Franz Konig, Medical Statistics, Medical 
University of Vienna, Dr. Frank Bretz, 
Novartis 

Bioequivalence, Biosimilars, and 
Statistics in Clinical Pharmacology,  
Dr. Scott Patterson, Pfizer Inc,  
Dr. Byron Jones, Novartis, Dr. Johanna 
Mielke, Novartis

THE 72ND ANNUAL DEMING  
CONFERENCE ON APPLIED STATISTICS

http://www.demingconference.com
http://www.demingconference.com
https://urldefense.proofpoint.com/v2/url?u=http-3A__www.demingconference.com&d=CwMFaQ&c=UE1eNsedaKncO0Yl_u8bfw&r=dg07qMbXdzQO-lZZzDOS0aqzbB_EdeoqehJ8YBKkQ0U&m=Xim8IhCLLeb5g8eJ1Fb---3FXCn1t20uMsv3jZrqE9E&s=bg7BYfe9lo0yVTtcllzHrzmE2QbxJi2R_PS6ByusN9U&e=
https://www.demingconference.com/default.asp?p=Abstract&s=108
https://www.demingconference.com/default.asp?p=Abstract&s=108
https://www.demingconference.com/default.asp?p=Biosketch&cid=176

