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Note from the Editors
In this issue of  the Biopharmaceutical Report, 
instead of  a Letter from the Chair, we offer a 
Transition Letter from the Outgoing and Incoming 
Chairs. In the article by John D. Johnson (REG-
ISTRAT-MAPI), we continue to feature issues 
that are outside the comfort zone of  many of  the 
statisticians in the biopharmaceutical industry. 
Increasingly, statisticians have to support late 
phase research. John’s article discusses different 
types of  late phase research and issues that the 
statistician has to deal with when conducting 
such research. n
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A Transition Letter from the  
Outgoing and Incoming Chairs

As 2011 draws to a close and 2012 begins, the outgoing chair of  the ASA Biopharmaceutical Sec-
tion (BIOP) traditionally reflects on the past year’s activities, giving an “Auld Lang Syne” to all of  the 
volunteers who have done the heavy lifting in supporting services and activities, and giving encourage-
ment our members to get involved. This year, the outgoing and incoming chairs have decided to shake 
things up a bit by starting a new “tradition” -- a jointly authored “Transition Letter.” Not only will we 
provide our reflections that include well-deserved thank you’s for our many accomplishments from 2011, 
but we also express a future view which reflects the notion that the BIOP is an on-going entity –which 
responds to changes in our professional environment and simultaneously strives to continuously improve.

Like the agenda for any one of  our three annual Executive Committee Meetings [this year at ENAR 
(Miami), JSM (Miami Beach) and ASA Headquarters (Alexandria, VA)], the work of  the Section might 
be loosely categorized into 5 areas: 1). committee work; 2) meetings; 3) communication/collaboration; 4) 
professional education and 5) member support. Each of  these areas is represented and supported by your 
BIOP peers. These individuals are volunteers who have devoted their time, energy, enthusiasm, talents, 
thoughts and ideas to make BIOP work for you during 2011. Please thank them when you get the oppor-
tunity and please forgive us, if  we have inadvertently left anybody out. And the envelopes please …

The BIOP Executive Committee 

With Matilde Sanchez as our Treasurer, we always knew where the money was and where it was 
going. Thank you, Matilde, you are a joy to work with (… and, just think, you get to do it for another 
two years!).

With Rick Caplan as our Secretary, we never worried about being well-documented and gently kept 
to the business-at-hand. Over the past three years, Rick has carefully provided precise meeting minutes 
by combing over recordings of  our business meetings. Thank you, Rick, you were always ready, always 
the first one to the meetings and always thinking. We will miss your stable hand as our Secretary but are 
glad you will continue to serve the EC in your new role as Policy Liaison. 

Jeff  Maca and Carmen Mak, serving as BIOP Program Chair and Program Chair-Elect, respectively, 
for the JSM 2011 did a tremendous job. They led the charge and kept all of  the “plates in the air,” with 5 
invited sessions, 28 contributed sessions, 2 short courses and 14 roundtables. There was never any doubt 
that it would all come out right, as they coolly and professionally handled all of  the details.

Devan Mehrotra our Publications Officer, always considerate and patient, kept us current on our Amstat 
News reporting obligations, making certain that BIOP-supported events and activities were publicized.

Alex Dmitrienko, David Breiter and Stephine Keeton intelligently kept us connected to the 
ASA Council of  Sections through reports from the JSM meetings, as well as off-line updates such as updat-
ing charters, changing student competition deadlines, and issues on proposals for new sections. They 
facilitated energetic discussions among the BIOP EC, and ultimately represented BIOP interests. We 
especially thank Alex for his 3 years of  service as COS representative and look forward to his continued 
service to BIOP in his new role on the Fellows Committee.
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The BIOP Advisory Board—Appointed Members of the Executive Committee

At-large Executive Committee members Tom Keefe, Veronica Taylor, Patricia Stephenson, 
Anna Legedza, Jose Pinhiero and Joan Buenconsejo demonstrated their commitment to BIOP 
—listening, assessing and sharing—providing us with an effective “sounding board,” always ready to 
volunteer and “be there.” We thank Tom, Veronica, and Anna for their years of  service to the EC in 
this capacity and look forward to their future contributions.

Jose Alvir, Deb Panebianco and Amit Bhattacharyya, serving us as the editorial board for the 
Biopharmaceutical Report, pushed us to think about our science and talk about who we are and what we 
do (and get it all in on time). As Amit is transitioning to his new role as Chair-Elect in 2012, we thank 
him for his service as Associate Editor.

Daniel Christen served as the webmaster pushed to keep us informed on the internet. Over the 
past many years, he has set the framework for the current website and initiated an archive for EC docu-
ments. As Daniel transitions out from this responsibility, we thank him for his many years of  service to 
BIOP and keeping our formal contact to the world as the internet has matured.

Recognizing opportunity and potential, Steve Gulyas and new chair Margaret Minkwitz have 
continued to vision and support the Web as a means to promote our profession to K-16 students. 2011 
brought phase 3 of  this project into action, and a renewed committee has taken a holistic look at con-
tent including interactive maps of  employers of  BIOP members and degree programs which prepare 
students for these professions, updated links to statistical methodology, and the initiation of  RSS feeds 
for Pharmaceutical industry news. Please have a look at and share their handiwork at http://www.
biostatpharma.com. 

In 2011 Mani Lakshminarayanan and Venkat Sethuraman continued to serve as the Distance 
Learning Committee for BIOP, designing, adding to and promoting a series of  excellent webinars that 
is becoming a substantial body of  knowledge and educational opportunity for our profession. As a 
testament to their leadership, currently, 10 of  the 14 webinars currently listed in the “LearnSTAT on 
Demand” webinar series from the ASA are products of  this Biopharm Series)! Congratulations, and 
we look forward to an exciting program in 2012!

 With more than 800 participants, 6 tutorials, 37 sessions and 60+ Roundtables, Brenda Crowe, 
Joan Buenconsejo and a very large crew of  volunteers hit a “home run” this year with the 2011 
ASA Biopharmaceutical Section FDA-Industry Workshop – “the biggest and best ever”! We know that 
Jingyee Kou, Alan Hartford and many of  you are already well on your way to pull off  an encore 
performance for 2012!

It is very impressive to see how much volunteer work goes on before, during and after the JSM each 
year to support the quality of  the program and our professional development. This year John John-
son, ably assisted by Qi Jiang, Veronica Taylor, and a host of  “conscripted” volunteers (you know 
who you are) became the Contributed Paper Award Committee (quickly recognizing how much work 
it really is – many thanks to Heather Thomas for her many years of  service). 

Christie Clark with her crew of  judges (as the Student Paper Award Committee) completed (yet) 
another year recognizing, promoting and awarding students for their intellectual contributions to the 
meeting. As we write this opportunity, the committee is reviewing 10 papers which is a local maximum 
for the competition in recent years. Although Christie will be retiring from this role in 2011, we look 
forward to her new role as Council of  Sections representative.

With the able leadership of  Yongming Qu, (assisted by Jingli Song and Jerry Wang) the Contributed 
Poster Committee continues to flourish in only its third year of  existence by encouraging poster presentations 
at JSM as a viable medium for sharing research. All of  these competitions provide friendly competition 
for our Section members and ultimately benefit all of  us with a higher quality program on topics of  mutual 
interest. We thank Yongming Qu for being a fantastic leader in starting this committee with such a flour-
ish, and look forward to his contributions as Associate Editor to the Biopharm Report in 2012.

http://www.biostatpharma.com
http://www.biostatpharma.com
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Ready to support you in gaining recognition for your years of  thoughts, contributions and services to 
our profession, the Fellows Committee, chaired by Neal Thomas (assisted by Greg Campbell, Stacy 
Lindborg, and Demisssie Alemayehu) promoted our processes and efforts during the year to put 
together Section-supported nominations to the ASA. We know that you are out there and we want you 
recognized … these are the BIOP volunteers who are ready to help you. We thank Greg and Stacy for 
their years of  service to the committee and keeping nominations for our deserving members going.

In the spirit of  “saving the best for last,” special credit and thanks need to be pointed in the direc-
tion of  Kathy Monti, the 2011 Past Chair. Her crowning achievement as Past Chair has been the 
complete and total overhaul of  the Manual of  Operations—the “Bible” of  responsibilities for the 
Executive Committee. After years of  neglect, Kathy spearheaded this major effort and it already has 
paid dividends in helping the EC operate more efficiently. Kathy has devoted many years of  service to 
BIOP and to the ASA, she has always “been there” with good advice, great ideas and friendly smiles. 
Although her active service has ended for now, we certainly hope you will not become a stranger to BIOP!

Looking Ahead 
As we have turned the calendar into 2012, a number of  new faces, roles, and initiatives will be 
taking their place. In addition to the transitions of  EC members noted above who are continuing in 
new roles, here is a quick tour of  what other changes are on the horizon:

A new role of  Policy Liaison has been created as an appointed position, and Rick Caplan will 
be serving a 3-year term as the founding figure in this capacity. Rick will be working with Steve 
Pierson, Director of  Science Policy Director, to keep abreast of  ASA issues in the news and poli-
tics, strategize about what implications these might have for Biopharm, bring issues back to the 
EC for debate, and lead the communication on our responses to these issues. Initially, Rick will 
also be engaged in the ongoing debate over publishing of  clinical trial results in medical journals 
and furthering BIOP’s position in this arena to ensure it is heard.

Olga Marchenko has joined the Executive Committee to reinvigorate the Membership 
Committee as its chair. She will be evaluating the need for a new member survey in 2012, as well 
as putting her ear to the ground for other ways our membership can be served. She will also be 
considering other membership issues such as engagement of  graduate students as BIOP members 
as well as the retention of  members through the free section initiative from ASA membership. 
Please let Olga know if  you have ideas on new things BIOP can be doing for you, and/or if  you 
would like to volunteer to help out.

We welcome Dionne Price back to the EC in her new role as Secretary. Having served as 
Program Chair previously, Dionne is already very familiar with section business, and we look for-
ward a smooth transition in her taking the reins over from Rick Caplan. In addition to her role 
in keeper of  meeting minutes, she will also be involved in the maintenance of  our very current 
Manual of  Operations.

2012 Program Chair Carmen Mak and Program Chair-Elect Estelle Russek-Cohen are 
already assembling another successful conference program for JSM 2012 and ENAR 2013. In 
particular, further expansion of  roundtables are in the works and are likely to include graduate 
student topics at JSM in San Diego. Additionally, they will be assessing the program at the new 
Conference on Statistical Practice and evaluating BIOP’s presence there for 2013. Both Carmen 
and Estelle are seasoned veterans in BIOP business, and we look forward to yet another year 
of  increased quantity and quality of  sessions, continuing education courses, and roundtables. 
Thanks to Carmen and Estelle for hitting the ground running in their roles!

The Fellows Committee also has some new but familiar faces this year. In addition to Alex 
Dmitrienko joining, past chair Brian Wiens will also be joining. Neal Thomas will continue 
to serve as chair in what will likely be his last year, and Keith Soper will remain serving as well. 
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We know that our deep bench of  fellows will keep turning out deserving nominations which will 
yield future fellows to be named from BIOP.

Our three new at-large Executive Committee members will be Gary Aras, Jim MacDougall 
and Kjell Johnson. Gary brings over 20 years of  experience in the pharmaceutical industry to 
this role across a variety of  roles in government, academia, and industry. Jim brings 12+ years of  
experience to the position and also has served as an officer in the Boston Chapter of  ASA. Kjell 
has nearly 15 years of  industry experience, has previously served has MBSW Chair, and will be a 
welcome addition to represent our nonclinical efforts within the EC. As Gary, Jim, and Kjell settle 
in to the EC role, we are confident they will find initiatives of  their own to champion. Please join 
us in welcoming them aboard!

Our web efforts will also take a renewed presence but led by with familiar faces in 2012. Past 
Chair Anna Nevius and our previous membership survey lead Ed Luo will be co-chairing the 
BIOP webmaster duties. They will be adapting the format of  our section webpage, including our 
Executive Committee page, and looking to leverage the ASA Community portal. Additionally, 
they will embark on a major effort to collate and archive many of  our section documents to make 
them available on-line as we strive for more of  a paperless medium. Development on the K-16 
interactive web outreach program will continue as well, being led by longtime EC member Mar-
garet Minkwitz. Please join us in welcoming Anna, Ed, and Margaret in keeping BIOP at the 
forefront of  internet activity in 2012.

The Student Paper Committee will take on new leadership from Richard McNally and the 
Contributed Poster Committee chairmanship will also transition to Jerry Wang. We welcome 
both Richard and Jerry into their new roles and look forward to each of  them working together 
with the ASA to present their respective set of  winners during the JSM program this summer. 

And if  that wasn’t enough, a flurry of  new ideas is also percolating amongst the EC and will 
likely emerge in 2012. For the contributed paper competition, BIOP is looking towards blazing 
another trail by evaluating the potential for Smartphone voting during JSM sessions. In the Dis-
tance Learning Committee, podcasts of  seminars and virtual journal clubs are being discussed. 
And at the EC level, efforts to consolidate a professional development curriculum for “Statisticians 
as Leaders”, improving real-time communication via Twitter and texting alerts, and a continuous 
improvement initiative are being discussed. The latter four areas are in need of  a champion, and 
the Section invites interested members to come forward to assist.

As you can see, BIOP is as vibrant and healthy as ever, and we look forward to an exciting 2012. As 
always, there is room for one more volunteer in these and other capacities, so please reach out to any 
of  us listed above if  you would like to further your contributions to our section.

       
        

Steve Wilson, 2011 Chair
stephen.wilson@fda.hhs.gov

Steve Gulyas, Chair 2012 
swgulyas@gmail.com

mailto:stephen.wilson@fda.hhs.gov
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Statistical issues in late phase research

John Johnson, REGISTRAT-MAPI

1. Purpose and role of late phase research
Late phase research for drugs, biologics, and devices consists of  any research that is done whose results 
will not be included in a drug’s initial marketing application. This research is used to monitor safety, 
determine usage patterns, analyze usage effect on health economic outcomes, and gather other real-
world effectiveness data. This research may be part of  post-marketing commitments to a regulatory 
agency, and rules in the last decade have given more authority to these agencies to require post-mar-
keting studies.

2. Motivation to consider late phase research
An effective late-phase research program will build on the success of  earlier clinical trial success. This 
program will supplement basic safety and efficacy data with real-world usage and effectiveness data that 
can influence risk mitigation programs, physician education, or even continued regulatory involvement 
during the drug lifecycle. Sponsors will want to identify and manage safety concerns early and optimize 
the use of  their product. Optimizing the effectiveness of  a product involves creating conditions that 
improve access to the product, enable full efficacy, and minimize safety concerns.

2.1 Regulatory requirements
The US Food and Drug Administration (FDA) and EU Committee on Medicinal Products (CMP) have 
long been interested in continued safety surveillance. In the last decade, these agencies have been given 
increased authority to require continued safety monitoring and risk management of  marketed products 
(Maier and de Moor, 2011). There are several tools that sponsors may propose to address regulatory 
bodies’ post-marketing concerns.

2.1.1 Registries
A registry is “an organized system for the collection, storage, retrieval, analysis, and dissemination of  
information on individual persons exposed to specific medical intervention who have either a particular 
disease, a condition (e.g., a risk factor) that predisposes [them] to the occurrence of  a health-related 
event, or prior exposure to substances (or circumstances) known or suspected to cause adverse health 
effects.” (Guidance for Industry: Good Pharmacovigilance Practice and Pharmacoepidemiologic 
Assessment; http://www.fda.gov/downloads/RegulatoryInformation/Guidances/UCM126834.pdf.) There-
fore, in the context of  post-marketing research, registries are long-term, longitudinal studies consisting 
of  subjects who have a given disease (disease registry) or who have received a particular treatment (prod-
uct registry). A third kind of  registry tracks outcomes and safety during pregnancy and early infanthood. 
For chronic indications, sponsors may have reason to create a disease registry pre-marketing which then 
can convert to product registry upon product approval. Such studies have the possibility of  showing how 
the introduction of  an intervention alters the course of  a disease, and can be valuable in contributing 
to the understanding of, for example, rare chronic diseases. All types of  registries can be used to assess 
trends and influential factors in clinical outcomes or risk factors in safety outcomes.

http://www.fda.gov/downloads/RegulatoryInformation/Guidances/UCM126834.pdf
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2.1.2 Continued active safety surveillance
The recent emphasis on safety has driven active monitoring of  safety signals, both mandatory and 
voluntary. Post-authorization safety studies (PASS) are typically large observational studies designed 
for detection of  safety signals in an approved drug, biologic, or device. These studies typically involve 
a large number of  physicians who are representative of  typical medical practice, and study proce-
dures intentionally do not attempt to influence the physician’s decisions in care. Thus, these PASS are 
designed to simply monitor what happens in real-world circumstances. These studies typically have very 
large sample sizes so that uncommon and rare adverse events can be detected and so that patients are 
observed in a representative sample of  medical care situations (academic, clinics, etc.). 

2.2 Risk evaluation and mitigation
A risk evaluation and mitigation strategy (REMS) (Risk Management Plan in the EU) is a compre-
hensive strategy that may consist of  medication guides, patient or physician education, and/or other 
strategies that are designed to reduce the risk or severity of  known safety issues. Along with the strate-
gies, these plans have to be re-evaluated at 18 months, 3 years, and 7 years at the very least, and more 
frequently if  necessary to assure that benefits outweigh the risks. These evaluations usually involve 
surveys of  physicians or patients (Morris 2009) on compliance with risk mitigation strategies, with sta-
tistical input needed on sample size and selection bias avoidance.

2.3 Marketing 
2.3.1 Usage and medical practice
A major concern in going from research and development to post-marketing is assessing the difference 
in effect of  a new product between the tightly-controlled procedures in early-phase studies and real-
world usage. For example, early phase studies are typically conducted at sites with experienced investi-
gators and study staff  with infrastructure in place to accommodate the stringent requirements of  early 
phase protocols. Investigators are typically expert in the disease area, leading to better overall care of  
patients treated in the course of  early phase clinical trials. In contrast, sponsors will want to address 
usage in general practitioners, which leads to studies conducted at sites that are usually less familiar with 
the therapeutic area and less experienced with clinical research.

Observational studies as described above or chart abstraction studies may be used to study medi-
cal usage and practice. A chart abstraction is a kind of  retrospective study where an individual (study 
coordinator, or even professional chart abstractor) transcribes data from a medical chart into a data 
capture system. As electronic health records (EHR) see wider adoption and technical and legal issues 
with EHR data extraction are resolved, this kind of  study will likely see wider use.

2.3.2 Health economic outcomes
Problems with cost can indicate issues with access to health care. Products that can drive down cost of  
healthcare are likely to enjoy wider adoption than those that do not. Health economic data collected 
in post-marketing studies can identify geographic variations or even health plan variations in access to 
products. Differences in cost based on patient characteristics, such as sex and age, will be of  interest to 
sponsors and physicians.
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3. Study designs and their statistical issues 
3.1 Observational research
The most important statistical issue in post-marketing research is the fact that the vast majority of  studies 
are observational, and many are non-interventional (the protocol does not dictate a treatment pattern). 
This opens sources of  bias that randomization and blinding were designed to solve, and should immedi-
ately alert the statistician that care will be required in designing procedures for inference and interpreting 
the results. As an example, intention-to-treat, the staple of  pre-authorization studies, make assumptions 
that may not hold in post-authorization studies (Kiri and MacKenzie, 2009). These sources of  bias 
include sample bias, incorrectly identified covariates (leading to gaps in data collection), selection bias, or 
incorrectly identified causation—causation attributed to treatment in the face of  confounding or multiple 
causes. Statisticians and clinicians have to work together to ensure that proper covariates that may relate 
to outcomes are collected (to the extent that these can be anticipated), and that statistical analysis accounts 
for these covariates.

Like in any epidemiological study, sources of  bias should be anticipated and explicitly mentioned in 
the protocol or analysis plan. The methods, whether operational or statistical, for mitigating these biases 
should be spelled out in advance. For statisticians, bias mitigation usually takes the form of, in increasing 
order of  complexity, stratification, regression, matching (including propensity score matching), or causal 
analysis (Johnson et al., 2009).

Stratification involves placing observations into subcategories that are observed and analyzed separately. 
For example, if  response to a treatment is expected to differ by gender, an analysis stratified on gender 
will address any biases due to gender imbalance in the treatment groups. When stratifying an analysis, 
it is important to assess the heterogeneity in treatment effect among the different strata and, if  the strata 
differ too much, present the results separately and try to assess the difference. Otherwise, pooled treatment 
effect estimates may be presented if  appropriate weights are given to the different strata. Even if  stratified 
analysis is not used as the primary analysis, it can still be a useful tool for data exploration and presentation.

Regression models provide a way to adjust treatment effects based on known covariates. They have 
several advantages over stratified analyses, including the ability to accommodate continuous covariates 
or a large number of  covariates. In addition, they can be used to assess covariates in their importance of  
influence on treatment effect, leading to improved understanding of  product usage. Finally, regression 
models can assess interactions among covariates. Because of  their flexibility, regression models are often 
hard to explain to clinicians, and can even lead the statistician astray. It is important not to blindly use 
model selection techniques such as stepwise regression to select models based on a single criterion such 
as R2 because these will tend to underestimate the standard error of  the treatment effect and covariate 
effects, and overstate the significance of  any found effects. To attenuate this effect, cross-validation should 
be used for any model selection effort.

Matching involves pairing a treated and one or more control subjects based on observed covariates 
(except for treatment). Treatment effect is then determined by pooling the comparisons between the 
treated subject and the matched control subjects. This strategy is effective in mitigating bias based on 
imbalances in observed covariates, but may not be very efficient especially if  the treated and control groups 
show little overlap in matched characteristics. If  there are many matching factors, it may be impossible 
to match even one control to a treated case, and many control subjects may not even be used in analysis. 

Propensity score matching is often used if  there are many matching variables or if  some variables are 
continuous. This method involves modeling the conditional probability of  being in the treated group given 
the matching factors, usually with logistic regression or similar methodology. This probability, called the 
propensity score, is then used to match controls to treated cases or as a covariate in regression. None of  
the matching methods account for differences in unobserved variables.

Other statistical strategies to account for bias involve causal analysis, which includes structural equa-
tion models, instrumental variables, and other strategies that assess the correlation between the residuals 
from modeling and the outcome.
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3.2 Registries
Registries are typically one treatment group studies that are designed to track patient outcomes and evaluate 
the clinical effectiveness of  a product, though it may be possible to compare treatment to standard of  care 
in the case that a disease registry is converted subsequently into a product registry. Though these studies are 
often long-term, data from them are used to provide frequent feedback to the sponsor, investigators, and 
regulatory agencies about usage, patient quality of  life, or economic outcomes. Data from a registry may be 
statistically analyzed using longitudinal methods to assess trends in safety or generate hypotheses for further 
controlled clinical trials or manuscripts. Finally, statistical analysis may provide useful feedback about risk 
factors in disease sequelae or comorbidities.

Like other kinds of  observational research, product registries take into account not only the medical effect 
of  a drug but also real world, nonmedical realities that may affect how well a drug works. For example, a 
drug with demonstrated efficacy (beneficial medical effect under tightly controlled conditions) may have its 
effectiveness attenuated because of  access, difficulty of  administration, or compliance due to side effects. The 
design of  a registry therefore is often non-interventional, with the physician allowed to treat patients under 
as normal conditions as possible.

While registries can be cross-sectional, very often they are longitudinal. To get the most useful data from 
these studies, care needs to be given to collecting medication dosing, important concomitant medications, 
disease severity, important adverse events, and important risk factors suggested by earlier clinical trials 
or medical experience. These raw data will be used to calculate patient-years of  exposure, adverse drug 
reactions per patient-year (or a number of  patient-years), time spent in a given disease state (such as mild, 
moderate, and severe disease), and other time-based variables for use in longitudinal models. Taking steps to 
improve the data collection of  these variables (see below on data quality) is very important, especially since 
adverse reactions per patient-year is often reported to regulatory agencies.

These data appropriately collected will enable statistical analysis using repeated measures or correlated 
regression analysis, functional data analysis, Cox regression with time-varying covariates, case-control 
designs, or time series methods. 

3.3 Retrospective studies
Retrospective studies involve collecting data that already exist. These data may be found in paper 
charts, electronic health records, or databases (Johnson et al, 2009).

Chart abstraction studies have the advantage that the data are relatively cheap to collect, especially 
if  data can be abstracted from structured electronic health records that are designed to be interoperable 
with data capture systems and contain rich clinical data. However, data collection is limited to what is 
collected in the charts, and integrating data across sites that have incompatible systems is very challeng-
ing. Usually, these studies are limited to cross-sectional analyses.

Insurance companies and larger health maintenance organizations have learned the value of  main-
taining clean claims data in accessible data warehouses to drive decisions on health plans. These data-
bases have a lot of  potential for clinical research for the following reasons:

•	 Data are collected on every claim and every person covered by the company or group. Thus, the 
data are transactional in nature rather than sample-based.

•	 The data are already collected as part of  the claims process, and so for the owner of  the data it is 
relatively cheap to reuse.

•	 Depending on the size of  the organization, the data represent a diverse group of  patients.

Thus, these data warehouses lead to a very large sample of  potential subjects and decrease the potential 
for selection bias if  procedures for querying and analysis are specified prospectively. The drawbacks to 
these databases are as follows:
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•	 Their data structure is already specified, and there is no guarantee that all the variables appropriate 
for a given research study are available.

•	 These data are often very expensive to obtain, and access to the raw data is usually limited to a 
statistical analysis specifications (plan and table shells) to be given to the owner for internal staff  to 
analyze (i.e. no access to raw data)

•	 The data collection and cleaning procedures may vary from company to company.

There is a growing interest in integrating data from large databases with prospectively collected clinical 
data. While usually impossible to do on an individual level due to the de-identification of  claims data, 
there is more interest in using hierarchical models to combine data warehouses with clinical data on 
an aggregate level. Because the majority of  commonly used statistical methods are based on sample 
theory, the assumptions behind any analysis need to be checked carefully when applying them to these 
kinds of  data. 

3.4 Health economic studies
Health economic outcomes are often included as part of  larger late phase studies, or they may be 
extracted from data warehouses. If  included as part of  a prospective study, care must be taken in defin-
ing exactly what the cost is (Diehr et al, 1999). Billed charges are usually different from what the patient 
pays because of  insurance, health care plans, or discounts. These may vary from hospital to hospital, 
so some conversion of  charge data collected from multicenter studies may need to take place before 
analysis begins (the “cost-to-charge” ratio). The analyst should also make sure that costs represent the 
same thing across all centers. For example, one center may represent total cost (pharmacy, radiography, 
overhead, surgeries, diagnostics, and so forth), and another may represent only some of  these services.

Once cost data have been standardized across all subjects in the study, care must be taken to address 
distributional properties. In database studies, many of  the costs will be zero because no services are pro-
vided. If  these data are to be analyzed, zero-inflated models or separate modeling of  use of  service and 
cost (“two-part models”) may need to be used. Not counting the zeros, cost data tend to be right-skewed, 
which suggests a logarithm transformation or right-skewed distribution used in analysis. Gamma gener-
alized linear models are popular in health economic outcomes research. In any case, the analyst should 
expect to find most models to have a significant but low or moderate relationship to cost.

3.5 Other kinds of research
There are many different kinds of  questions addressed in late phase research that are best addressed 
with unconventional trial designs. For example, a study whose purpose is to assess the rate of  a very rare 
adverse event would require several hundred thousand patient-years and several million dollars to con-
duct. Other options include combining a study with historical research, database studies, or estimating 
exposure for the current population. These kinds of  studies, of  course, will require careful planning on 
the part of  the statistician to ensure that best practices are followed as much as possible.

3.6 Data quality
Beyond the observational nature of  the research, late phase studies have further challenges in data qual-
ity. Many of  the sites are new to research and do not have study coordinators or other infrastructure 
in place to conduct clinical research. It is usually infeasible to have trained clinical research associates 
perform full source document verification of  case report forms. Late phase studies often include question-
naires and other data that are reported directly by the patients. These data, if  missing, cannot be queried or 
else false data may result.

In this environment, the statistician and statistical programmer both have to be proactive in working with 
data managers to design and implement case report forms. An aggressive but flexible data cleaning strategy 
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needs to be laid out before data collection begins. Such a strategy may include proactive training of  the sites, 
payment schedules that are based on clean data, immediate data verification if  electronic data capture is 
used, outlier listings reviewed frequently, missing data reports, and statistical analysis of  data cleaning metrics 
such as outstanding queries and query age. The statistician may work with the data manager to establish 
custom listings and reports that address unique challenges for each registry. This is often an iterative process 
as new trends in data quality are identified. When interacting with the sites, it’s important to avoid perverse 
incentives for data collection, such as the overuse of  site payments. For long-term studies, the sponsor may 
provide clinical data reports to the sites to maintain interest. These reports show effectiveness and safety data 
in aggregate for patients only at an investigator’s site.

Because registries and other observational studies are often long-term, changes in technology and medi-
cal practice almost certainly will require changes in data collection and cleaning. For instance, identification 
of  new safety concerns may lead the sponsor to collect additional data to proactively identify new safety 
cases for regulatory reporting. The statistician should work closely with the data manager to assure that any 
changes to the case report form continue to meet the objectives of  the protocol without overly complicated 
or fragile data manipulation.

Finally, the statistician should be experienced in handling missing and messy data and address these issues 
in the statistical analysis plan. If  necessary, robust methods and sensitivity analyses should be used to make 
sure that data quality issues do not drive the conclusions of  the study.

4. Summary
Late phase research provides valuable insight into a drug, biologic, or device that has been approved by 
a regulatory agency for marketing. This insight may, in turn, be used to influence medical practice or 
gain new insight into disease. By design, these studies usually are observational and involve personnel 
that are not experienced in medical research so that real world data can be assessed. Therefore, the 
statistician must be proactive in the data collection and analysis processes to assure that conclusions are 
not the result of  bias.
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Minutes of the ASA Biopharmaceutical Section 
Executive Committee

Alexandria, VA 
28-October-2012

Treasurer’s Report  
(Matilde Sanchez) 

As of  15 October 2011, the balance was $351,031.95, representing a loss of  $35,705.40. After Octo-
ber 15th, Matilde learned that the FDA/Industry Workshop made $12,910.45 in revenue; so the loss is 
less than is indicated in the report.

2011 ASA Biopharmaceutical Section FDA-Industry Statistics Workshop  
(Brenda Crowe/Joan Buenconsejo)
There were 794 paid registrations. The meeting was well-organized. Changes in format improved the 
workshop.

2012 ASA Biopharmaceutical Section FDA-Industry Statistics Workshop  
(Alan Hartford/Jingyee Kou)
The meeting will be held September 12-14, 2012 in the same venue, Marriott Wardman Park in 
Washington D.C.

Election Update (Kathy Monti)
This is the slate of  candidates to run in 2012 for positions starting in 2013.

Chair-elect: Carmen Mak and Mani Lakshminarayanan
Program Chair: Heather Thomas and Ivan Chan
Publications Officer: Venkat Sethuraman and Yongming Qu
Section Representative: Veronica Taylor and Jeff  Maca

Appointments for 2012 (Steve Gulyas)
Past Editor: Deborah Panebianco
Editor: Jose Alvir
Associate Editor: Yongming Qu
At-large EC: Patricia Stephenson, Gary Aras, Jose Pinheiro, Joan Buenconsejo
Web Masters: Anna Nevius and Ed Nevius
Contributed Paper: John Johnson
Poster: Jerry Wang
Distance Learning: Mani Lakshminarayanan, Venkat Sethuraman
Policy Liaison: Rick Caplan 
(This is a new position, aimed at staying on top of  issues that affect statisticians in our Section.) 
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After the meeting, Steve announced the following appointments:
 At-large EC: Jim MacDougall, Kjell Johnson
 Membership: Olga Marchenko

2012 Program Chair Report (Carmen Mak/Estelle Russek-Cohen)
BIOP will have 5 invited sessions. BIOP proposed 4 short courses. Proposals for topic-contributed ses-
sions are being accepted after November 1st.

Council of Sections (Alex Dmitrienko/David Breiter/Stephine Keeton)
The COS voted against the proposal to create a new section for Statistics and Imaging.

Student Paper Competition (Christie Clark)
ASA decided to consolidate student submission deadlines across Sections. Student papers must be 
submitted to the Section by December 15, with winners notified by January 15. Then, they must pay 
money to register for JSM by February 1st if  they will give a presentation. A new ASA rule is that stu-
dents may submit papers to up to 2 Sections, but they may accept an award from only 1 Section.

Web Outreach Project: www.biostatpharma.com

Web Clip Statistical Outreach (Steve Gulyas)
Margaret Minkwitz will chair a committee that will update and maintain the web site. There have 
been recent updates. www.biostatpharma.com

http://www.biostatpharma.com
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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 sponsoring over 400 oral presen-
tations, 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-infe-
riority trials, recent developments to address miss-
ing data, progress in pre-clinical safety biomarker 
and innovations in bioimaging.  In addition, the 
Biopharmaceutical Section will be sponsoring two 
continuing education courses on “Analysis of  Clini-
cal 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 
sponsoring 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. 

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 confer-
ence since 2001. The aim of  the conferences is to 
bring together researchers interested in robust sta-
tistics, data analysis and related areas. This includes 
theoretical 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 statis-
tics 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 
represented 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 

•	 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 

Meeting Announcements

http://www.amstat.org/meetings/jsm/2012/index.cfm
http://www.amstat.org/meetings/jsm/2012/index.cfm
http://www.rci.rutgers.edu/~dtyler/ICORS2012/
http://www.rci.rutgers.edu/~dtyler/ICORS2012/
mailto:icors12@gmail.com
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2012 ASA  
Biopharmaceutical  
Section FDA-Industry 
Statistics Workshop 

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.

September 12–14, 2012 
Marriott Wardman Park,  
Washington D.C.

The ASA Biopharmaceutical Section FDA-Indus-
try Statistics Workshop is sponsored by the ASA 
Biopharmaceutical Section in cooperation with the 
FDA Statistical Association. Each year the confer-
ence lasts two days with invited sessions co-chaired 
by statisticians from industry, academia, and FDA. 
In addition, short courses on related topics are 
offered the day prior to the workshop. Conference 
attendance will be limited to 750 participants. 
Make sure to register early. 

mailto:Jose.Alvir@pfizer.com
mailto:deborah_panebianco@merck.com
mailto:qu_yongming@lilly.com

