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Dear Colleague,

On behalf of the ASA Biopharmaceutical Section, welcome to the 2017 ASA Biopharmaceutical
Section Regulatory-Industry Statistics Workshop and the nation’s capital, Washington, DC. We look
forward to an exciting three-day workshop, starting with eight half-day short courses on Monday,
September 25, and followed by two days of presentations and discussions in plenary, parallel, town
hall, and poster formats.

Over the last 20 years, the workshop has grown from a within-agency discussion to a
multi-organization international statistical meeting. The theme for this year’s workshop is “Value
to Patients: Benefits, Risks, and Costs.” This year’s program includes two plenary sessions, 42
parallel sessions, eight short courses, 32 roundtable discussions, and 20 posters. In addition, the pro-
gram offers a wide range of relevant topics for statisticians working or interested in medical product
development and the related regulatory environments. And, for the first time, we are pleased to offer
you a mobile app to design your own program.

Building on a practice that began at the 2013 workshop, organizers, presenters, or panelists from
any session have the opportunity to submit an article related to their session for consideration in an
upcoming issue of Statistics in Biopharmaceutical Research (SBR). This special issue will be dedi-
cated entirely to the 2017 workshop.

Roundtable lunches will be served Tuesday, September 26. Luncheon discussion topics are
divided into zones and housed in different rooms. This year, the workshop offers a new town hall
luncheon that will focus on real-world evidence. Please refer to the program to find the location
of your topic discussion. Your roundtable assignment should be included with your badge packet.
Come ready to participate!

The workshop will host a mixer and late-breaking session Tuesday evening. In the session, it
is our pleasure to have the president-elect of the American Statistical Association, Lisa LaVange,
and president-elect of the Royal Statistical Society, Deborah Ashby, share their career journeys of
statistical leadership.

In addition, we will display 20 selected posters on Wednesday, September 27. The presenters will
be there to answer any questions during the morning break. To make the poster competition more
rewarding to participants, we will offer financial awards to the winners. Come network with your
peer statisticians!

Finally, we want to extend our sincere gratitude to our steering committee members, orga-
nizing committee members, consultants, session chairs, session organizers, speakers, panelists,
discussants, poster presenters, and workshop volunteers for their dedication and diligence in
creating a truly outstanding program. This year, the ASA Biopharmaceutical Section has provid-
ed additional financial support to enhance your experience. The ASA meeting staff has provided
unparalleled event support. This workshop could not happen without their contributions of time,
talent, dedication, and insight.

We look forward to meeting you, and hope you have a rewarding, informative, and enjoyable time
participating in this workshop!

Sincerely,

Weili He and Martin Ho
Co-chairs

ASA Biopharmaceutical Section Regulatory-Industry Statistics Workshop 2017 | |
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CONFERENCE-AT-A-GLANCE
MONDAY, SEPTEMBER 25,2017

7:30 am.— 5:30 pm.

Registration — Area B

WILSON ABC

MADISON AB

THURGOOD MARSHALL NORTHEAST

8:30 am.— 12:00 p.m.

Short Course |

Short Course 2

Short Course 3

Introduction to Generalized Linear Mixed
Models with Applications to Clinical
Pharmacology and Personalized Medicine

Data Visualization in the Life Sciences

Futility Analyses in Confirmatory Clinical Trials:
Methods and Procedures

12:00 pm.— 1:30 pm.

Lunch onYour Own

[:30 p.m.— 5:00 p.m.

Short Course 7

Short Course 6

Short Course 5

7:00 a.m.— 5:30 p.m.

Advancing Drug Development Through
Precision Medicine and Innovative Clinical
Designs: Concepts, Rationale, and Case Studies

Registration — Area B

Patient-Reported Outcomes: Measurement,
Implementation, and Interpretation

Bayesian Adaptive Designs for Immunotherapy
and Drug Combination Trials

TUESDAY, SEPTEMBER 26,2017

7:15 am.—8:15 am.

Continental Breakfast — Thurgood Marshall Ballroom Prefunction

8:15am.— 9:45 am.

Welcome, Keynote, and Plenary Address — Thurgood Marshall Ballroom

9:45 am.— 10:00 am.

Refreshment Break — Thurgood Marshall Ballroom Prefunction

[0:15 am.— 1'1:30 am.

Plenary and Panel Discussion — Thurgood Marshall Ballroom

[1:45 am.— 1:00 p.m.

Roundtable Lunches ticketed event

THURGOOD MARSHALL NORTH

THURGOOD MARSHALL SOUTH

THURGOOD MARSHALL EAST

[:15 pm.—2:30 p.m.

PS la: Panel: Better Characterization of
Disease Burden by Using Recurrent Event
Endpoints

PS1b: Sample Size Re-Estimation in
Regulatory Applications: Experiences and
Lessons Learned

PS|c: Statistical Opportunities in Disease
Interception: Screening, Intervention, and
Evaluation of Benefit-Risk Trade-Offs

2:45 p.m.—4:00 p.m.

PS2a:Town Hall Session: Enhanced Regulatory
and Sponsor Interactions for Modern Drug
Development

PS2b: Adaptive Randomization: A Balance
Between Innovation, Bias Reduction,
Regulatory, and Ethical Considerations

PS2c: Panel: Bayesian Methods in Assessing
Benefit-Risk Preference in a Structured
Framework

4:00 pm.—4:15 pm.

Refreshment Break — Thurgood Marshall Ballroom Prefunction

4:15 pm.— 5:30 pm.

PS3a: Multiplicity Issues in Clinical Drug
Development

PS3b: Different Approaches to the Increase
of a Sample Size When the Unblinded
Interim Estimate of the Treatment Effect
Looks Promising

PS3c: Recent Bayesian Applications/Examples in
Clinical Trials

5:30 pm.— 6:30 pm.

Mixer — Thurgood Marshall Ballroom Prefunction

6:00 p.m.— 6:30 p.m.

PS3g: Late-Breaking Session

WEDNESDAY, SEPTEMBER 27,2017
7:30 am.— 2:30 pm.

Registration — Area B

7:30 am.— 8:30 am.

Continental Breakfast — Thurgood Marshall Ballroom Prefunction

THURGOOD MARSHALL NORTH

THURGOOD MARSHALL SOUTH

THURGOOD MARSHALL EAST

8:30 am.— 9:45 am.

PS4a: Pragmatic Trials: Past, Current, and
Future?

PS4b:What Industry and FDA See: How
Adaptive Our Clinical Trials Are

PS4c: Recommendations from the Clinical
Trials Transformation Initiative Data
Monitoring Committee Project

9:45 am.— 10:30 am.

Poster Session — Atrium

10:45 am.— 12:00 pm.

PS5a: Statistical Challenges for Medical Tests
with Reference Databases

PS5b: Unlocking the Power of Exploratory
Analysis in Clinical Research

PS5c: Simulation Practices for Adaptive Trial
Designs

12:00 pm.— 1:15 p.m.

Lunch onYour Own

[:15 pm.—2:30 pm.

PS6c: ICH EI7 on Multi-Regional Clinical Trials
(MRCTs)

PS6b: Challenges in Using Meta-Analysis for
Regulatory Decision-Making

PSéa: Statistical Issues in Agreement Studies

2:45 p.m.—4:00 p.m.

PS7a: Developing and Validating Classifiers in
the Context of Diagnostic Devices

PS7b: Evaluation of Treatment-Switching in
Oncology and Hematology Registration
Clinical Trials: WWhat and How Should It Be
Done?

PS7c: Seeing Is Believing: Effective Use of Statistical
Graphics Across Drug
Development
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THURGOOD MARSHALL SOUTHWEST

Short Course 4

Multi-Regional Clinical Trials and the ICH E17

Short Course 8

Defining Treatment Effects in Randomized Trials

THURGOOD MARSHALL WEST

LINCOLN 5

LINCOLN 6

PS1d: Advances in Handling Nonproportional
Hazard Issues Under Different Clinical Settings

PS le: Statistical Considerations When
Assessing Product Stability and/or Shelf Life

PSIf: Statistical Evaluation of Generic
Transdermal Delivery Systems and Topical
Patches

PS2d: Recent Advancements in Statistical Methods
and Tools for Go/No-Go Decision-Making

PS2e: Product Quality Tests and Clinical
Evaluation for Transdermal Patches

PS2f: Adaptive Design for Biosimilar Product
Development

PS3d:Win Ratio: Recent Methodological
Developments and Applications in Clinical Trial
Design and Analysis

PS3e: Statistical Advances in Demonstration
of Analytical Similarity

PS3f: Drug Combination Dose-Finding
Studies in Oncology

THURGOOD MARSHALL WEST

LINCOLN 5

LINCOLN 6

PS4d: Choosing Estimands and Sensitivity Analyses
in Clinical Trials: The Impact of the ICH E9(RI)
Addendum

PS4e: How We Determine and Communicate
Who Benefits from Which Treatment and by
How Much

PS4f: Patient-Reported Outcomes (PROs)
in Oncology and Hematology Trials: Past,
Present, and Future

PS5d: Estimand, Causal Inference, and Missing Data

PS5e: Statistical Challenges and Potential
Solutions for Small Clinical Trials

PS5f: Challenges and Utility of Analyses
of Actigraphy Data

PSé6d: New Applications of Missing Data Method-
ologies in Clinical Trials

PSée: Best Practices in Concentration-QTc
Modeling: Recommendations from the ICH
El4 Scientific White Paper

PSéf: Listening to Patients: Developing,
Validating, and Analyzing Patient-Reported
Outcomes for Clinical trials

PS7d: Real-World Evidence in Clinical Trial: New
Era of Informed Decision-Making Session

PS7e: Subgroup Analysis in Clinical Trial:
Where Are We Now?

PS7f: Statistical Issues and Challenges
in Regulatory Animal Drug Studies
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SHORT COURSE ABSTRACTS

MONDAY, SEPTEMBER 25

8:30 a.m.- 12:00 p.m.

Short Course 1: Introduction to Generalized
Linear Mixed Models with Applications to
Clinical Pharmacology and Personalized

Medicine
WILSON ABC

Instructor(s): Francisco J. Diaz, The University of
Kansas Medical Center

Organizer(s): Francisco J. Diaz, The University
of Kansas Medical Center

Considerable research suggests that regression models
with random effects can be used to establish a solid para-
digm for the construction of the mathematics and statistics
of personalized medicine research and practice, especially
in the treatment of chronic diseases. The fact that gener-
alized linear mixed models (GLMMs) have concepts that
allow describing patient populations as a whole (the fixed
effects) and, simultaneously, concepts that allow describ-
ing patients as individuals (the random effects) suggests
that these models contain the key ideas for providing
personalized medicine with a rigorous mathematical
language. Underlying this is the belief that the variability
of a random coefficient is not just a mathematical artifact
to control for patients heterogeneity, but also the result of
real variation in the biological and environmental factors
that have made humans develop as individuals. Moreover,
solid empirical and theoretical work by the Sheiner School
of Pharmacology and others shows that a combination of
mixed models with empirical Bayesian feedback (EBF)
can be employed successfully in pharmacotherapy indi-
vidualization and that EBF is well anchored in standard
decision theory. Thus, both biological and mathematical
arguments support the development of methodological
instruments for personalized medicine based on GLMMs.
The objective of this half-day course is to introduce
the main ideas of generalized linear mixed models,
making emphasis on the interpretations from a personal-
ized medicine viewpoint. Pharmacological applications
taken from the extensive professional experience of the
instructor will be shown. These applications will include:
1) methods to measure the individual benefit of medical
or behavioral treatments; 2) analyses of bioequivalence
studies; 3) the study of drug-drug interactions with patient
samples, including the examination of the inducing or in-
hibiting effects of comedications; and 4) the utilization of
mixed models in drug dosage individualization. Initially
a historical account will be presented that will show how
the original idea that random effects models are the key
to developing personalized medicine can be traced back
to pharmacological and genetic research developed in the

6 | Program Book 2017

second half of the past century. Examples of data analyses
with the SAS and Stata computer packages will be shown.

Short Course 2: Data Visualization

in the Life Sciences
MADISON AB

Instructor(s): Kelci J. Miclaus, JMP Life Sciences, SAS
Institute; Richard C. Zink, JMP Life Sciences, SAS Institute

Organizer(s): Kelci J. Miclaus, JMP Life Sciences, SAS
Institute; Richard C. Zink, JMP Life Sciences, SAS Institute

Statisticians are extremely effective at analyzing data,
performing simulations, and generating pages upon pag-
es of analysis results. Despite their analytical prowess,
however, statisticians continue to struggle to communi-
cate the story hidden within the data to their colleagues.
First and foremost, with the high cost of conducting
translational clinical research, it is common to collect as
much data as possible on as many endpoints as possible.
This phenomenon is further reinforced due to our limited
understanding of biological mechanisms and pathways,
including the potential genomic underpinnings of a dis-
ease or treatment response. For example, we may have

a clear understanding for how a novel therapy induces

an efficacious response, but there is typically limited
knowledge into the downstream effects of the drug to
other body systems. A second challenge to communi-
cation lies in the increased use of sensitivity analyses

to assess the consistency and robustness of results to
varying assumptions. Given the volume of data to review
and the variety of analyses to perform, it should come as
no surprise that clear insight is often out of reach. In this
environment, the traditional means of data summary—
tables and listings—are ineffective for gaining insight;
visualization is the key to effective communication for
the modern statistician. Ben Shneiderman stated that “the
purpose of visualization is insight.” The goal of this short
course is to describe data visualization techniques to aid
in the understanding and communication of results from
applications in clinical trials and genomics research.

Short Course 3: Futility Analyses
in Confirmatory Clinical Trials: Methods
THURGOOD MARSHALL NORTH EAST

Instructor(s): Scott Evans, Harvard University, Paul Gallo,
Novartis Pharmaceutical; Satrajit Roychoudhury, Pfizer

Organizer(s): Satrajit Roychoudhury, Pfizer

Futility analyses (FA) are increasingly utilized in clinical
trials. FA involves interim evaluation of the trial’s primary
hypothesis to determine if there is a low probability of

a positive result with trial continuation, or if the desired



clinically meaningful effects can already be ruled out with
reasonable confidence. FA can improve resource efficien-
cy by the halting of trials with ineffective interventions
and enabling sponsors to redirect efforts to more prom-
ising pursuits. FA also have ethical advantages in that
fewer trial participants may be exposed to ineffective and
possibly toxic interventions, and public health advantages
in that trial results may be conveyed to the medical com-
munity in a more timely fashion.

FA should be carefully planned during trial design and
described in the protocol as there are important statis-
tical and operational consequences. Concerns include
the control of statistical error rates and the concern for
operational bias resulting from interim evaluations. There
are varied and expanding statistical tools available for FA.
Challenging questions arise during trial design regard-
ing how FA should be conducted, a threshold at which
futility would be established, and when futility should be
assessed. Non-constancy of effect size and familiar limita-
tions of accruing interim data can raise further challenges.

Data Monitoring Committees play a pivotal role in
futility evaluation. Ensuring DMC access to appropriate
data, ensuring DMC member understanding of futility
methodologies, and thoughtful and efficient DMC reports
describing FA are important for optimal recommenda-
tions. In this course, we will describe current practices and
recent advances in methodological approaches and proce-
dural issues, and illustrate with examples and case studies.
We describe what FA are, why they are conducted, where
and when they should be considered, and how they should
be methodologically and operationally conducted.

Short Course 4: Multi-Regional Clinical
Trials and the ICH E17
THURGOOD MARSHALL SOUTH WEST

Instructor(s): Bruce Binkowitz, Shionogi, Inc.; Aloka
Chakravarty, CDER, FDA; Lisa LaVange, CDER,
FDA; William W. Wang, Merck & Co., Inc.

Organizer(s): Aloka Chakravarty, CDER, FDA; William
W. Wang, Merck & Co., Inc.

Drug development has rapidly been globalized. Multi-re-
gional clinical trial (MRCT) for regulatory submission
has widely been conducted in the ICH and non-ICH
regions. Regulatory agencies currently face challenges
in evaluating data from MRCTs for drug approval. In
order to harmonize points to consider in planning/design-
ing MRCTs and minimize conflicting opinions, an ICH
working group was established in late 2014 to create an
international guideline for MRCT (ICH E17).

In September 2016, the US FDA announced the draft
guidance entitled “E17 General Principles for Planning
and Design of Multi-Regional Clinical Trials.” The draft

ASA Biopharmaceutical Section Regulatory-Industry Statistics Workshop 2017 | 7

guidance describes general principles for planning and
designing multi-regional clinical trials (MRCT). MRCTs
conducted according to the guidance will investigate
treatment effects in overall populations with multiple
ethnic factors (intrinsic and extrinsic factors as described
in the ICH guidance entitled “E5 Ethnic Factors in the
Acceptability of Foreign Clinical Data’). This half-day
short course will (1) review regulatory history in ICH
and non-ICH regions regarding the MRCT; (2) describe
the key contents in the draft ICH E17 guidance; (3) dis-
cuss the statistical methodologies in designing MRCTs;
and (4) illustrate relevant concepts using case studies.

1:30 p.m.-5:00 p.m.

Short Course 5: Bayesian Adaptive Designs
for Inmunotherapy and Drug Combination
Trials

THURGOOD MARSHALL NORTH EAST

Instructor(s): Ying Yuan, MD Anderson Cancer Center
Organizer(s): Ying Yuan, MD Anderson Cancer Center

Bayesian adaptive trial designs have drawn a tremen-
dous amount of attention from industry, academia and
government, and are increasingly used in practice. These
designs have great potential to improve clinical trial eth-
ics and increase the success rate and efficiency of clinical
trials. However, due the newness of such designs, prac-
titioners are less familiar with these methods, especially
how to use them in practice. This course will introduce
novel Bayesian adaptive designs, with a special focus

on immunotherapy and drug combination trials, and
illustrate the methodologies with real-world examples.
More important, the course will provide a step-by-step
tutorial to show attendees how to use R and other freely
available software programs to design real-world clinical
trials, thereby giving attendees a hands-on experience.

Short Course 6: Patient-Reported
Outcomes: Measurement, Implementation,
and Interpretation

MADISON AB

Instructor(s): Joseph C. Cappelleri, Pfizer Inc.
Organizer(s): Joseph C. Cappelleri, Pfizer Inc.

This short course will provide an exposition on health
measurement scales—specifically, on patient-reported out-
comes—based on the recently published book, Patient-Re-
ported Outcomes: Measurement, Implementation and
Interpretation (Cappelleri et al., Chapman & Hall/CRC



Press, December 2013). Some key elements in the devel-
opment of a patient-reported outcome (PRO) instrument
will be noted. Highlighted here will be the importance of
the conceptual framework used to depict the relationship
between items in a PRO instrument and the concepts mea-
sured by it. The core topics of validity and reliability will
be discussed. Validity, which is assessed in several ways,
provides the evidence and extent that the PRO measure
taps into the concept that it is purported to measure in a
particular setting. Reliability of a PRO measure involves
its consistency or reproducibility as assessed by internal
consistency and test-retest reliability. Anchor-based and
distributed-based approaches to interpret PRO results will
be elucidated in order to make these results useful and
meaningful. [llustrations will be provided mainly through
real-life published examples and also through selected
simulated examples using SAS. Exploratory factor analy-
sis and confirmatory factor analysis, mediation modeling,
item response theory, longitudinal analysis, and missing
data will be among the topics considered if time permits.

Short Course 7: Advancing Drug
Development Through Precision Medicine
and Innovative Clinical Designs: Concepts,
Rationale, and Case Studies

WILSON ABC

Instructor(s): Bo Huang, Pfizer Inc.,; Jing Wang, Pfizer
Inc.; Weidong Zhang, Pfizer Inc.

Organizer(s): Bo Huang, Pfizer Inc.; Jing Wang, Pfizer
Inc.; Weidong Zhang, Pfizer Inc.

Precision medicine has paved the way for a new era of
delivering tailored treatments to patients according to
their biological profiles. In combination with innova-
tive clinical design, this has presented drug developers
unprecedented opportunities to engage novel thinking to
accelerate drug discovery. In the first part of this course,
step-by-step introductions to basic biology and genetics
will be presented, and is followed by overviews of cutting
edge technologies such as microarray and next genera-
tion sequencing technologies that have been widely used
to generate omics data. Built on the basic knowledge

of biology and omics data, key concepts of precision
medicine studies and strategies of how in practice this
novel approach can be applied to drug discovery will

be discussed. In addition, statistical considerations and
challenges posed in omics data such as data normaliza-
tion, statistical modeling and interpretation will also be
discussed. Examples are case studies from the instructors’
work and from medical literature. The second part of this
course will cover design considerations in modern drug
development for precision medicine. Different classical
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and adaptive design options including platform trial
designs will be introduced with case studies. In addition,
related statistical theories and analysis strategies will be
covered . No prerequisite knowledge needed.

Short Course 8: Defining Treatment Effects
in Randomized Trials

THURGOOD MARSHALL SOUTH WEST
Instructor(s): Tom Permutt, FDA/CDER

Organizer(s): Wanjie Sun, FDA

Clinical trials in the regulatory environment specify a
primary outcome variable to avoid problems of multi-
plicity. A single outcome measurement is often insuf-
ficient to understand the effect of a drug, however. In
particular, various things may happen that make the
outcome variable unobservable, irrelevant, or nonexis-
tent, or that change its interpretation. The outcome in
such cases should be considered to be multivariate: either
no such event occurs and the outcome is the value of the
primary variable, or an event occurs and the outcome is
the ensemble of the fact, the time, and the nature of the
event, the observations before the event, and possibly
further observations after the event.

In this respect trials are very different from sample
surveys. In surveys the problem is not the existence or
interpretability of the variable in question but the simple
failure to ascertain it. There is no doubt that the value
that would have been ascertained is the relevant quantity
for analysis, and if it is not ascertained it must be esti-
mated. Methods like those used to deal with missing data
in surveys are commonly applied in clinical trials, with
disastrous results, requiring implausible interpretations of
what “would have” happened under different conditions.

We will discuss ways of defining effects that respect
the multivariate nature of the outcome. These effects
are of at least five kinds:

1. Actual values notwithstanding intercurrent events.

2. Transformed outcomes taking intercurrent events into
account.

3. Values under hypothetical conditions. Careful atten-
tion will be given to what hypothetical conditions
can yield estimable and interpretable effects and
what conditions can’t.

4. Values in a subset without intercurrent events. The
difference between this and “completers” or “per
protocol” analysis will be carefully explained.

5. Values before an intercurrent event. We will consid-
er when these reasonably represent a benefit to the
patient and when they do not.



Bayesian Design

TLO01 Use Bayesian Methods to Make Better Use of
Historical Data: A Regulatory Perspective and Some
Empirical Examples

Lingling Li, Sanofi Genzyme; Xu Yi, Sanofi Genzyme

TLO02 What Does a Regulatory Reviewer Expect to See
in Bayesian Trials?

Xin Fang, FDA/CDRH; Xiting Yang, FDA

TLO03 Application of Bayesian Models in Basket Trials
Na Hu, Boehringer Ingelheim China

Big Data

TLO04 Data Integration with the Changing Landscape
of Technology

Dong Wang, FDA/NCTR

Comparative Effectiveness
TLO5 Pragmatic Trials: How Did/Do They Work for You?

Andprei Breazna, Pfizer Inc.

Diagnostics
TL06 Comparison of Devices with Quantitative Output
Bipasa Biswas, FDA/CDRH

Dose Selection

TLO07 Dose-Escalation Methods Using Two Endpoints
in Oncology Studies

Kyounghwa Bae, Janssen R&D

TLO08 Dose-Finding/Selection/Optimization in Oncology

Lisa Hendricks, Novartis

TLO09 Challenges in Dose-Response Modeling
Jared Christensen, Pfizer Inc.

High-Dimensional Data

TL10 Applications of Multidimensional Time Model for
Probability Cumulative Function and Multi-Scale Time
Analysis to Noise Models for Single-Cell Transcriptomics
and DNA Analyses

Michael Fundator, DBASSE of National Academy
of Sciences
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BOUNDTABLE LUNCHEON TOPICSO
TUESDAY, SEPTEMBER 26

Meta-Analysis
TL11 Meta-Analysis for Regulatory Decision-Making
Zhiheng Xu, FDA/CDRH; Qin Li, FDA/CDRH

Methodologies

TL12 Statistical Data Analysis in Human Abuse
Potential Studies: New Chemical Entities vs.
Abuse-Deterrent Formulations

Beatrice Setnik, INC Research, Early Phase; Ling
Chen, FDA; Catherine Mills, INC Research, Early
Phase

TL13 Dose Titration Algorithm Tuning (DTAT)
Supersedes ‘the’ MTD. What Next?

David Carl Norris, Precision Methodologies, LLC

Modeling and Simulation

TL14 Data Augmentation Method for Two-Sample
Binomial Data with False-Positive Misclassification

Dewi Gabriela Rahardja, DHS

Oncology
TL15 Director Biostatistics

Ke Zhang, Janssen Research and Development

TL16 Maintenance Trials in Oncology: Challenges
and Opportunities

Suddhasatta Acharyya, Novartis Pharmaceuticals
Corporation; Allison Florance, Novartis
Pharmaceuticals Corporation

TL17 Adaptive Population Selections
in Biomarker-Driven Phase III Oncology Trials

Yue Shentu, Merck & Co., Inc.

View the online program at wwZ.amstat.org/meetings/
biopharmworkshop/20 | 7/onlineprogram/index.cfm.



TL18 Consideration of Clinical Aspects in Oncology
Trial Design

Sabrina Wan, Merck & Co., Inc.; Keaven Anderson,
Merck & Co., Inc.

Patient-Reported Outcomes

TL19 Developing Standards for Clinical Outcome
Assessment (COA) Data Collected in Clinical Trials:
Experiences, Considerations, and Potential Solutions

Marian Mullin Strazzeri, FDA/CDER

Real World Evidence

TL20 Translate Real World Data into Real World
Evidence to Support Regulatory Decision-Making

Jianxiong Chu, FDA/CDRH

TL21 TOWNHALL —Use of Real World Evidence
and Real World Data for FDA Approval and Clearance

Terri Johnson, FDA

TL22 Cluster-Randomized Trials: Considerations
for Power and Analysis

Todd Durham, QuintilesIMS; William Hawkes,
QuintilesIMS

Tuesday Luncheon Roundtable Room Assignments

TLO1, TLO2, TLO3, TLO4 Wilson A
TLOS5, TLO6 Taylor

TLO7, TLOS, TL9, TL10 Wilson B

TL11, TL12, TL13, TL14 Wilson C

TL15, TL16, TL17, TL18, TL19 Madison A

TL20, TL22
TL21

Truman

Marriott Balcony B

TL23, TL24, TL25, TL26, TL27 Madison B

TL28, TL29, TL30 Taft

TL31, TL32 Tyler

Lunch Only — No Discussions Lincoln 2,3,4
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Role of Statisticians

TL23 Chat with the Publications Officer
of the Biopharmaceutical Section

Richard Zink, JMP Life Sciences, SAS Institute

Safety

TL24 Blinded Safety Signal Monitoring for the FDA
IND Safety Reporting Final Rule

Greg Ball, Merck & Co., Inc.

TL25 Patient Support Program Data: How Can We
Leverage This Data for Safety Surveillance?

Karolyn Kracht, AbbVie

Study Design, Study Endpoints,
and Estimands

TL26 Should Phase III Randomized Clinical Trial
(RCT) Designs Remain as the Gold Standard in the
Current Era of Precision Medicine?

Deepak Khatry, MedImmune

TL27 Making Real World Inferences from Clinical
Trials: Design, Conduct, and Analysis Gregory Levin,

FDA; Mark Rothmann, FDA

TL28 Sample-Size Estimations for Special Cases in
Clinical Trial Designs

Aijun Gao, Chiltern

Therapeutic-Area Specific Topic

TL29 Alzheimer’s Disease Scientific Working Group
Updates

Stephen Wilson, FDA; Hong Liu-Seifert, Eli Lilly and
Company

Vaccines

TL30 Emergency! Don’t Send That Patient Home!
George Habek, SAS

Other

TL31 Standard Analyses and Displays for Clinical
Trial Data: Recommendations from a PhUSE
Industry-Regulatory Collaboration

Mercidita Navarro, Genentech



8:05 a.m.- 9:45 a.m.

THURGOOD MARSHALL BALLROOM

Welcome and Plenary Session 1
Chair(s): Weili He, AbbVie; Martin Ho, FDA
Panelist(s): lan Hirsch, AstraZeneca, Telba Irony,

CBER-FDA;, Lisa LaVange, CDER, FDA; Ram Tiwari,
FDA

8:30 a.m. — 9:45 a.m. - Patient-Centric
Benefit-Risk Decision-Making
in the Regulation of Medicines

Plenary Speaker: Deborah Ashby, Imperial College
London

10:00 a.m.-11:30 a.m.

THURGOOD MARSHALL BALLROOM

Plenary Session 2
Chair(s): Weili He, AbbVie; Martin Ho, FDA

Using a Patient-Centered Utility to Drive
a Bayesian Adaptive Enrichment Trial
of Treatments for Acute Stroke

Plenary Speaker: Roger Lewis, David Geffen School
of Medicine at UCLA

Pragmatic Benefit-Risk Evaluation:
Healthy Disruption for Clinical Trials
and Diagnostic Studies

Plenary Speaker: Scott Evans, Harvard University

Follow @AmstatNews and use
#ASABiopharm in your Tweets!

NOTES

Parallel Sessions
1:15 p.m.=2:30 p.m.
PSla

Panel Session: Better Characterization of
Disease Burden by Using Recurrent Event
Endpoints

THURGOOD MARSHALL NORTH

Organizer(s): Mouna Akacha, Novartis Pharma AG;
Adam Hamm, Cytel, Inc.; Peiling Yang, FDA/CDER;
Jialu Zhang, FDA

Chair(s): Mouna Akacha, Novartis Pharma AG

Recurrent events are repeated occurrences of the same
type of event. Endpoints capturing recurrent event infor-
mation can lead to interpretable measures of treatment
effect that better reflect disease burden and are more
efficient than traditional time-to-first-event endpoints in
the sense that they use the available information beyond
the first event.

Recurrent event endpoints are well established in indi-
cations where recurrent events are clinically meaningful,
treatments are expected to impact the first as well as
subsequent events and where the rate of terminal events
such as death is very low. Examples include seizures in
epilepsy; relapses in multiple sclerosis; and exacerba-
tions in pulmonary diseases such as chronic obstructive
pulmonary disease. More recently recurrent event data
endpoints have also been proposed in other indications
where the rate of terminal events is high, e.g. chronic
heart failure, but experience in this setting is limited.

In trials using recurrent event endpoints, interest usually
lies in understanding the underlying recurrent event
process and how this is impacted by explanatory variables
such as treatment. In this context, different endpoints and
measures of treatment effect—that is, different esti-
mands—can be considered. Depending on the specific
setting some estimands may be more appropriate than oth-
ers. For example, accounting for the interplay between the
recurrent event process and the terminal event process is
important in indications where the rate of terminal events
is high. The choice of estimands has direct impact on trial
design, conduct and statistical analyses.

PRESENTATIONS

Better Characterization of Disease Burden by Using
Recurrent Event Endpoints

Bruce Binkowitz, Shionogi Inc.,; Brian Claggett, Harvard
Medical School; Eric Gibson, Novartis Pharma AG,
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James Hung, FDA; Norman Stockbridge, Center for Drug
Evaluation and Research, FDA; Robert Temple, Center
for Drug Evaluation and Research, FDA

PSIb

Parallel Session: Sample Size Re-Estimation
in Regulatory Applications: Experiences and
Lessons Learned

THURGOOD MARSHALL SOUTH

Organizer(s): Shiowjen Lee, FDA,; Daniel Li, Juno
Therapeutics, Yifan Wang, FDA, Ying Yuan, MD
Anderson Cancer Center

Sample size re-estimation (SSR) has been the most
frequently used adaptive design method in confirmatory
trials just after classical group sequential designs. The
usefulness of interim SSR is mainly driven by uncertainty
about the true effect size during the planning stage of the
study. In general, SSR based on blinded interim analyses
of aggregate/overall data are considered not to be prob-
lematic, as those approaches have very limited potential to
introduce bias or impair the validity and interpretability of
study results. SSR based on unblinded knowledge of in-
terim treatment effects, on the other hand, can raise issues
related to type I error inflation and/or operational bias, and
has to be approached with greater caution. In planning any
unblinded SSR in regulatory applications, clear analytical
derivations or/and statistical justifications to demonstrate
the control of type I error rate are expected, as well as strat-
egies/plans to mitigate operational bias. There are addition-
al issues in SSR. For example, it can lead to changing the
minimum effect size for which a statistically significant
result may no longer be clinically meaningful for the study
indication. Also, the timing of SSR is critical as an early
SSR may result in an unreliable new sample size because
of limited accrual data; while a late SSR may be pointless
as planned accrual may be completed by this time.

PRESENTATIONS

DMC Analysis for Sample Size Re-Estimation
Shein-Chung Chow, Duke University

Regulatory Experiences in Adaptive Design with
Sample Size Re-Estimation

Shiowjen Lee, FDA

Sample Size Re-Estimation: Controlling the Type 1
Error Rate

Yannis Jemiai, Cytel Inc.

12 | Program Book 2017

PSlc

Parallel Session: Statistical Opportunities in
Disease Interception: Screening, Intervention,
and Evaluation of Benefit-Risk Trade-Offs

THURGOOD MARSHALL EAST

Organizer(s): Bennett Levitan, Janssen R&D; Gene
Anthony Pennello, FDA; Arianna Simonetti, FDA/
CDRH/OSB/DBS; Sabrina Wan, Merck

Chair(s): Rachael L. DiSantostefano, Janssen

Disease interception is an emerging field that represents a
paradigm shift in disease management: treating a patho-
genic disease process before it is clinically detectable. For
example, subjects at high risk of developing Alzheimer’s
may be given a treatment designed to prevent the disease
or delay its onset. As another example, early detection

of disease in a preclinical disease phase may expand
and/or improve treatment options. Evaluating a diag-
nostic test for use in a screening program designed for
disease interception depends on many factors, including
screening frequency, test accuracy, clinical benefits of an
accurate test result, clinical consequences of an inaccu-
rate test result, effectiveness of available treatments, and
competing risks. Even an accurate test positive result for
either slowly-progressing asymptomatic disease or high
risk of future disease could have the clinical consequence
of long treatment duration with potential for adverse
events during a patient’s healthy years. Whether or to
what extent these consequences are acceptable to patients
or regulators as a result of intercepting disease that might
or might not be present in occult form or may or may

not occur in the future is unclear. Increasingly popular
methods to assess benefit-risk tradeoffs, such as decision
analysis with patient preferences and clinical utility mea-
sures could prove to be particularly valuable for jointly
assessing medical tests and therapies in proposed disease
interception programs. In this session, patient, academic,
and regulatory perspectives on disease interception pro-
grams will be provided and illustrated with case studies.
Recent advances in clinical utility measures as well as
study designs and statistical evaluations will be discussed.

PRESENTATIONS

Validating Diagnostic Devices for Treatment
Decision-Making

Gene Anthony Pennello, FDA
Personalizing Early Detection for Alzheimer’s

Disease: Biomarker Assessment in the Absence
of a Gold Standard

Zheyu Wang, The Johns Hopkins University



Alzheimer’s Intervention Case Study: Patient
Preferences and Benefit-Risk Tradeoffs
in Interception of Alzheimer’s Disease

Bennett Levitan, Janssen R&D

Personalizing Early Detection for Ovarian Cancer
with Hierarchical Longitudinal Models of a Blood
Biomarker: Experience in Multiple Prospective
Screening Trials

Steven J. Skates, Massachusetts General Hospital
and Harvard Medical School

PSid

Parallel Session: Advances in Handling
Nonproportional Hazard Issues Under
Different Clinical Settings

THURGOOD MARSHALL WEST

Organizer(s): Steve Bai, CDER/OB/DBI; Joseph C.
Cappelleri, Pfizer Inc.; Yabing Mai, Merck; Junshan
Qiu, CDER/OB/DB1

Chair(s): Junshan Qiu, CDER/OB/DBI

Most of the commonly used methods to analyze time to
event data are built on the main assumption of propor-
tional hazards. The results from traditional analyses

such as Cox proportional hazards model and log-rank
test may be difficult to interpret if the hazard rates from
different groups change over time or cross at certain time
points. Even though the Cox model with time-dependent
covariate has been used when hazards cross, the interpre-
tation of treatment effects in hazard ratios with covariate
adjustment is challenging. Methods developed based

on log-rank test can still be used to test for significance
of the treatment effect but may not provide the best
estimate of treatment effects. The goal is to provide a
parsimonious method with easily interpretable treatment
effect estimates. In this session, the speakers will present
different strategies to handle non-proportional hazards
issues in different clinical settings. Discussants: Lee-Jen
Wei, Harvard University; Jim Hung, FDA/CDER

PRESENTATIONS

Design and Monitoring of Survival Trials Accounting
for Treatment Crossover

Xiaodong Luo, Sanofi

Logrank-Hazard Ratio Test-Estimation Practice
May Not Be Routine When Moving Beyond the
P-Value World

Hajime Uno, Dana-Farber Cancer Institute/Harvard
Medical School
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Comparison of Hazard Ratio and Restricted Mean
Survival Analysis for Cardiorenal Drug Trials

John Patrick Lawrence, FDA

PSle

CMC2 Session: Statistical Considerations
When Assessing Product Stability and/or
Shelf Life

LINCOLN 5

Organizer(s): Yoko Adachi, CFSAN; Stan Altan, Johnson
& Johnson, Jeff Budd, Beckman Coulter; Tsai-Lien Lin,
FDA/CBER; Estelle Russek-Cohen, (retired CBER); Yaji
Xu, FDA

This session brings together experts in CMC issues but
each speaker works on a distinct class of products. The
products range from prescription forms of infant formula
to biologics to components of in vitro diagnostic products.
The session is designed to expose the audience to key
scientific considerations in a fundamental question in man-
ufacturing, namely how to best establish product shelf-life.

PRESENTATIONS
Statistical Questions and Controversies in Stability
Modeling of Biologics

Areti Manola, Johnson & Johnson

Stability Studies in the IVD Industry
Jeff Budd, Beckman Coulter

Brief Overview of Statistical Considerations in
Stability and End-of-Shelf-Life (EOSL) Testing of
Infant Formula

Martine Ferguson, CFSAN

PSIf

Parallel Session: Statistical Evaluation of
Generic Transdermal Delivery Systems and
Topical Patches

LINCOLN 6

Organizer(s): Charles Bon, Biostudy Solution LLC;
Pina D’Angelo, Novum Pharmaceutical Research Ser-
vices, Jingyu (Julia) Luan, FDA CDER; Mengdie Yuan,
FDA CDER

Chair(s): Jingyu Luan, FDA CDER

Panelist(s): Shein-Chung Chow, Duke University; Stella
Grosser, FDA; Sarfarza Niazi, Adello Biologics, LLC;
Sameersingh Raney, FDA



The 1984 Drug Price Competition and Patent Term
Restoration Act, known as the “Hatch-Waxman Act,”
established the modern system of generic drugs in the
United States. According to 2016 Generic Drug Sav-
ings & Access in the United States Report published
by Generic Pharmaceutical Association, generic drugs
made up 89% of prescriptions dispensed in 2015 but
only 27% of total medicine spending. With the passage
of Generic Drug User Fee Act Amendments of 2012,
there is an increased emphasis on regulatory science
research for generic drugs, including the statistical
evaluation of generic transdermal delivery systems and
topical patches (hereafter referred as TDS products).
Office of Generic Drugs in FDA CDER recommends
three studies to be submitted in support of TDS prod-
ucts Abbreviated New Drug Applications (ANDAs),
including a bioequivalence study with pharmacokinet-
ic endpoints, an adhesion study evaluating the TDS
adhesion to skin, and an irritation/sensitization study
evaluating the skin irritation and sensitization potential
of the TDS. To support regulatory approval, in addition
to the bioequivalence of PK endpoints, the test product
must adhere at least as well as the reference, be no
more irritating than the reference, and be no more
sensitizing than the reference. This session will discuss
statistical issues, challenges and approaches in the
adhesion study and the irritation/sensitization study for
generic TDS products.

PRESENTATIONS

Statistical Considerations in OGD’s New Draft
Guidance for Assessing Adhesion for ANDAs

Wanjie Sun, FDA

Statistical Considerations in Irritation Study for
Transdermal Delivery Systems and Topical Patches
Mengdie Yuan, FDA/CDER

2:45 p.m.- 4:00 p.m.
PS2a

Parallel Session: Enhanced Regulatory
and Sponsor Interactions for Modern Drug
Development

THURGOOD MARSHALL NORTH
Organizer(s): Yeh-Fong Chen, FDA; Rich Davies, GSK;
Susan Wang, Boehringer Ingelheim Pharmaceuticals,
Inc.; Weiya Zhang, FDA

Chair(s): Rich Davies, GSK; Susan Wang, Boehringer
Ingelheim Pharmaceuticals, Inc.
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Panelist(s): Ohad Amit, GSK; Laura Lee Johnson, FDA;
Claude Petit, Boehringer Ingelheim Pharmaceuticals,
Inc.; Sabrina Shuyan Wan, Merck; Janet Wittes, Statistics
Collaborative, Inc.

Successful drug development relies on close collab-
orations between industry and regulatory agencies.
Many interactions take place during the development
process to discuss various topics, some of which are
statistical. Face to face meetings, teleconferences and
written communications all occur. With the US FDA,
these interactions can include the pre-IND meeting,
end of phase I meeting, pre-submission meeting,

and mid-cycle type A or type B review meetings.
Cross-functional face to face meetings often have
limited time allocated to relevant statistical issues.
Decisions made at these meetings are formally
documented and generally binding to the clinical
development program. In addition type C meetings
may also be held to discuss various other topics, such
as protocol development, analysis plans, protocol
amendments, submission orientation, or trial-specific
questions. When a sponsor requests an interaction
with a regulatory body, a few months may pass before
an actual meeting can occur. As new and innovative
products are being developed and made available to
patients, more innovative and non-conventional trial
designs and statistical analyses are being implement-
ed, such as meta-analysis methodologies, Bayesian
designs in drug development, adaptive designs in rare
disease settings, pragmatic trials, PK/PD modeling,
and inclusion of patient’s perspectives in drug devel-
opment and decision making. Enhanced communi-
cations between sponsor and regulators are critical

to ensure successful development programs. In July
2016 FDA released its PDUFA VI goals letter which
provided specific important goals including enhanc-
ing FDA-sponsor communications, in part through

a team of CDER/CBER staff dedicated to working
more frequently with sponsors. This town hall session
will include a panel and open audience engagement to
explore enhanced strategies for more efficient inter-
actions between industry and regulators in light of the
PDUFA VI goals.

PRESENTATIONS

Enhancing Sponsor and Regulatory Interactions: An
Industry Perspective

Ohad Amit, GSK



PS2b

Parallel Session: Adaptive Randomization:
A Balance Between Innovation, Bias
Reduction, Regulatory, and Ethical
Considerations

THURGOOD MARSHALL SOUTH

Organizer(s): Cristiana Mayer, Janssen R&D,; Min
Ming, FDA; Jane Qian, AbbVie; Zhenzhen Xu, FDA

Chair(s): Shyla Jagannatha, Janssen Pharmaceuticals

Randomization in clinical trials represents one of the
cornerstones for experimental designs to reduce bias and
substantiate the need for independent distributions of the
treatment groups outcomes. A variety of randomization
designs have been proposed in the literature for cluster
randomized trials and individual subject randomized trials.

In individual subject randomized trials, the adaptive
randomized design has become increasingly popular.
Adaptations in the randomization scheme added weight
to the ethical considerations and the need for acceler-
ation in finding effective therapies as early as possible
in the drug development process. The adaptive design
framework offers an opportunity of making the “right
decision early” by learning from the accrued data during
the study, and adapting the randomization probabilities
to randomly assign more patients to the more promising
treatment arms. Practical considerations and challenges
in implementing such dynamic designs will be addressed
to show how to accelerate quantitative-decision making
in drug development.

Cluster randomized trials with relatively few clusters
have been widely used in recent years for evaluation of
health-care strategies. On average, randomized treatment
assignment achieves balance in both known and unknown
confounding factors between treatment groups, however,
in practice investigators can only introduce a small amount
of stratification and cannot balance on all the important
variables simultaneously. Therefore, it is crucial to propose
innovative randomization design to meet the challenge.

In this session, a presentation will address an innovative
randomization design for cluster randomized trials from a
regulatory perspective. In addition, the session will illus-
trate different response-adaptive randomization procedures
in light of a most accurate benefit-risk assessment and of
regulatory considerations.

PRESENTATIONS

Some Caveats for Outcome Adaptive Randomization
in Two-Arm Clinical Trials

Peter F. Thall, MD Anderson Cancer Center
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Validity and Power Considerations on Hypothesis
Testing Under Minimization

Zhenzhen Xu, FDA

Outcome Adaptive Randomization in Multi-Arm
Clinical Trials: Simulation Study Results

Kyle Wathen, Johnson & Johnson

PS2c

Panel Session: Bayesian Methods
in Assessing Benefit-Risk Preference
in a Structured Framework

ROOM: THURGOOD MARSHALL EAST

Organizer(s): Tom Gwise, FDA; Jeremy D. Jokinen,
AbbVie Inc.; Saurabh Mukhopadhyay, AbbVie Inc.;
Arianna Simonetti, FDA/CDRH/OSB/DBS

Chair(s): Saurabh Mukhopadhyay, AbbVie Inc.

Panelist(s): Telba Irony, CBER/FDA, Bennett Levitan,
Janssen R&D,; Ram Tiwari, FDA

Decisions about treatments are complex and often
involve trade-offs between multiple, often conflicting,
assessments of benefit and risk. Decision-makers or
stakeholders choose between alternatives and therefore
are the source of preference scores and weights. Bayes-
ian analysis allows formal utilization of prior infor-
mation with repeated updates of knowledge from new
evidence of data and thus is a natural choice to support
such Benefit-Risk (BR) trade-offs and decision making.
Bayesian BR approaches could allow one to explore the
variability of the BR scores and weights in the presence
of uncertainty in a sequential manner as information
accrues. Perspectives from industry and FDA on the
emerging challenges and importance of assessing BR
preferences will be presented; speakers and panelist(s)
will discuss various research experiences with Bayesian
BR methods to offer possible solutions, and to share the
lessons they have learned.

PRESENTATIONS

The Case for Bayesian Methods in Benefit-Risk
Assessment: Overview and Future Directions

Carl Di Casoli, Celgene Corporation
Benefit-Risk Assessment Using Bayesian
Choice-Based Conjoint: An Example
Kimberley J. Dilley, AbbVie, Inc.



PS2d

Parallel Session: Recent Advancements in
Statistical Methods and Tools for Go/No-Go
Decision-Making

THURGOOD MARSHALL WEST

Organizer(s): Somesh Chattopadhyay, FDA; Adam Hamm,
Cytel, Inc.; Charles Liu, Cytel, Inc.; Ying Yang, FDA

Chair(s): Cyrus Mehta, Cytel, Inc.

High failure rate in clinical trials remains one of the key
causes of rising R&D costs in industry. It is therefore
essential that sponsors make well-informed Go/No Go
(GNG) decisions to move forward promising treatments,
or halt ineffective treatments, at several time points

during drug development. Utilizing appropriate statistical
methods, such as Bayesian methods, is key to this deci-
sion making process. This session will showcase recent
advancements in statistical methods and tools for GNG
decision-making. Richard Simon from NCI will present
anovel method for assessing the strength of evidence for
making GNG decisions using Bayesian posterior probabil-
ities. Pat Mitchell from AstraZeneca will present a dual tar-
get decision making framework and specialized software
tool that can accommodate both Frequentist and Bayesian
approaches. Jim Bolognese from Cytel will present a case
study comparing a Bayesian design with and without an
informative prior, to traditional group sequential options.

PRESENTATIONS

A Dual Target Decision-Making Framework and
DECiDe: A Specialized Software Tool That Supports
Both Frequentist and Bayesian Approaches to This
Framework

Patrick Mitchell, AstraZeneca
A Bayesian Adaptive Design to Leverage Prior
Information

James A. Bolognese, Cytel Inc.

PS2e

CMC1 Session: Product Quality Tests and
Clinical Evaluation for Transdermal Systems

LINCOLN 5
Organizer(s): Yijie Dong, BMS; Meiyu Shen, FDA;
Tianhua Wang, FDA

Panelist(s): Meiyu Shen, FDA; Jhy-Ming Shoung, J&J;
Caroline Strasinger, FDA; Yu-Ting Weng, FDA
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A Transdermal Delivery System (TDS), is designed to
slowly deliver the active substance(s) through the intact
skin. To ensure the safe and effective use of transdermal
systems, the active substance(s) should be delivered
through the skin at an adequate rate that is maintained for
an appropriate time during system application and should
not irritate the skin. Regulatory guidances [1, 2] are
available for development of generic applications. United
States Pharmacopeia has a general chapter on product
quality tests for topical and transdermal drug products
[3], however, there is no regulatory guidance on evaluat-
ing adhesion for new drug development. In this session,
speakers from both industry and regulatory agency will
present and discuss the most frontier knowledge and
experience on evaluation of TDS performance in new
drug development. In addition, we may also present and
discuss the USP Chapter 3 on Topical and Transdermal
Drug Products and EMA Guideline on Quality of Trans-
dermal Patches.

PRESENTATIONS

Adhesion of Transdermal and Topical Delivery
Systems (TDS): Perspectives of in Vitro and in Vivo
Assessments

Caroline Strasinger, FDA

Statistical Assessment for Quantitative Cold Flow
Measurements

Jhy-Ming Shoung, J&J

Statistical Considerations of Adhesion Data Analysis
Yu-Ting Weng, FDA

PS2f

Parallel Session: Adaptive Design
for Biosimilar Product Development

LINCOLN 6

Organizer(s): Jeffrey L. Joseph, Chiltern Interinational,
Jerry Li, Merck; Wanjie Sun, FDA; Yun Wang, FDA

Chair(s): Yun Wang, FDA

In addition to analytical and nonclinical studies, clinical
PK/PD studies and comparative clinical efficacy studies
may be conducted for assessing whether there is clinical
meaningful difference between the biosimilar products
and the reference product from PK/PD, efficacy and
immunogenicity perspective. Bioequivalence margin and
estimated statistics for outcome variables, derived based
on reference product labeling and literature, are used in de-
signing these biosimilar studies. However, due to limited
available information, the reference point estimate and the



corresponding variation in the outcome variables may not
be reliably estimated. For example, from immunogenicity
perspective, the sponsor may not have reliable estimate

of anti-drug activity rate for the reference product. Study
designed using these unreliably estimated parameters may
be over- or under- powered. Adaptive design is often pro-
posed to tackle these limitations. In this session, presenters
from FDA and industry will discuss their experience in
using adaptive design in biosimilar product development.

PRESENTATIONS

Discussion on Interchangeability and Adaptive
Design in Biosimilar Development

Dejun Tang, Sandoz/Novartis

Potential Use of Scaling Approaches for Assessing
PK Similarity

Donald J. Schuirmann, DB VIII/OB/OTS/CDER/FDA

Determination of Biosimilar Margin in Comparative
Clinical Studies to Support the Development
of Biosimilar Products of Neupogen

Lei Nie, FDA

4:15 p.m.-5:30 p.m.
PS3a

Parallel Session: Multiplicity Issues
in Clinical Drug Development

THURGOOD MARSHALL NORTH

Organizer(s): Alex Dmitrienko, Mediana Inc.;
Jonathan Siegel, Bayer HealthCare Pharmaceuticals
Inc.; Xiangmin Zhang, FDA

Chair(s): Brian Wiens, Allergan

This session will be tied to the release of the FDA’s draft
guidance on multiple endpoints in clinical trials and will
serve as the forum to discuss key topics in the guidance
document, including analysis of multiple endpoints,
composite endpoints, subgroup analyses, gatekeeping
strategies, etc. A summary of the guidance document will
be given by Dr. Lisa LaVange (FDA) and the guidance
will be discussed by multiplicity experts from academia
and industry. This will include an overview of gener-

al guidelines for multiplicity adjustment strategies in
confirmatory trials with multiple clinical objectives. The
section will be aimed at a broad audience of statisticians
involved in the design and analysis of confirmatory
clinical trials.
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PRESENTATIONS

Regulatory Considerations on Multiple Endpoints
in Clinical Trials

Lisa LaVange, FDA

Multiple Endpoints and Multiple Testing: An
Academic’s View of Issues and Solutions

Ralph D’Agostino, Boston University

Analysis of Clinical Trials with Multiple Objectives

Alex Dmitrienko, Mediana Inc.

PS3b

Parallel Session: Different Approaches to
the Increase of a Sample Size When the
Unblinded Interim Estimate

of the Treatment Effect Looks Promising

THURGOOD MARSHALL SOUTH

Organizer(s): Dalong Huang, FDA/CDER; Annie Lin,
FDA; Mikhail Peter Salganik, Pfizer Worldwide Research
& Development, Pfizer Inc.; Jian Zhao, PPD, Inc.

Chair(s): Sandeep M. Menon, Global Pfizer Development,
Pfizer Inc.

A ‘promising zone’ design of a clinical trial allows the in-
crease of study’s sample size when the unblinded interim
estimate of the treatment effect looks promising. In spite
of the many years of research and discussion in the reg-
ulatory and statistical literature the evaluation of general
usefulness of the ‘promising zone’ design and ranking of
the usefulness of the different sample size re-assessment
rules are still opened to debate. The goal of the session

is to discuss recent methodological work in this area. We
will compare relative attractiveness of the different sam-
ple size re-estimation rules in different settings.

PRESENTATIONS

A Regulatory Perspective on Adaptive Design
Principles

Gregory Levin, FDA
Extensions of Adaptive Sample Size Re-Estimation
Methods to the Negative Binomial Setting

Mikhail Peter Salganik, Pfizer Worldwide Research
& Development, Pfizer Inc.

Efficiency Considerations for Group Sequential
Designs with Adaptive Unblinded Sample Size
Re-Assessment

Cyrus Mehta, Cytel, Inc.



PS3c

Parallel Session: Recent Bayesian
Applications/Examples in Clinical Trials

THURGOOD MARSHALL EAST

Organizer(s): Aijun Gao, Chiltern, Telba Irony,
CBER/FDA; John Scott, CBER/FDA,; Amy Xia, Amgen

Chair(s): Aijun Gao, Chiltern

Bayesian approach is becoming more and more powerful
and popular in clinical trial design, monitoring, and analy-
sis. FDA issued guidance on Bayesian statistical methods
in the design and analysis of medical device clinical trials.
In order to ensure that Bayesian methods are well-un-
derstood and broadly utilized for design, analysis and
throughout the medical product development process and
to improve industrial, regulatory and economic decision
making. Bayesian Scientific Working Group (BSWG)

of the DIA was formed in 2011 to achieve this version.
BSWG hopes to offer clearer solutions to commonly
occurring obstacles that have prevented industry confi-
dence in this area through the voluntary contributions of
the pharmaceutical company, Contract Research Organi-
zation (CRO), academic, and federal agency statisticians
who provided their perspectives on improved special
drug development program methods that would be more
efficient while maintaining statistical integrity.

PRESENTATIONS
Bayesian Applications for Extrapolation from Adult
to Pediatric Data

Amy Xia, Amgen, Inc.
A Mock Submission That Incorporates Virtual

Patients as Prior Information in Bayesian Medical
Device Trials

Xuefeng Li, FDA/CDRH

Industry Perspective on the Use of Bayesian Methods
in Drug Development

Fanni Natanegara, Eli Lilly

PS3d

Parallel Session: Win Ratio: Recent
Methodological Developments and
Applications in Clinical Trial Design
and Analysis

THURGOOD MARSHALL WEST

Organizer(s): Steve Bai, CDER/OB/DB1; Wei Liu,
FDA; Xiaodong Luo, Sanofi; Dong Xi, Novartis

18 | Program Book 2017

Chair(s): Matthew Guo, Eisai Inc.

Composite endpoint combining several outcomes of
clinical interest is frequently used as the primary end-
point in clinical trials. A main advantage of using such
an endpoint is that the event rate of the composite end-
point is higher than its components (outcomes) alone,
resulting in a smaller sample size. However, the con-
ventional statistical methods for composite endpoints
suffer from two major limitations. First, all components
are considered equally important, and second, in time-
to-event data analyses, the first event analyzed may

not be the most important component. To address these
limitations, some statistical methods have been recently
developed to construct and analyze composite end-
points by considering the order of the clinical impor-
tance among the outcomes, such as (1) net chance of a
better outcome (or proportion in favor of treatment), (2)
weighted composite endpoint, and (3) win ratio. This
session will focus on the third approach—win ratio.

Win ratio approach was introduced by Pocock et al.
in 2012. It compares each patient in the treatment group
with every patient in the control group to determine the
winner/loser/ties within each pair. Each pair compari-
son starts with the most important outcome, with lower
priority outcomes being used only if higher priority
outcomes are missing or result in a tie. The win ratio is
the ratio of the winners in the two groups.

During the past few years, the win ratio has been ap-
plied in the design and analysis of some clinical trials,
and there are also some new methodological develop-
ments. This session will focus on (1) the generalized
approach published by Dong et al. in 2016 to enable
users define winners, losers and ties based on their
specific study settings; (2) stratified win ratio to analyze
clinical trials with a stratified randomization (to be
published) vs. the unweighted win ratio and an inverse
variance weighted win ratio; (3) statistical issues in us-
ing the win ratio for clinical trial designs and analyses
as well as interpretations of the win ratio results.

We will illustrate and discuss these recent method-
ological developments and our practical experiences
with clinical trial examples from the perspectives of
academia, sponsors, and regulatory agencies.

Discussant(s): Junshan Qiu, FDA; James Hung, FDA
PRESENTATIONS

Win Ratio and Its Generalized Analytic Solution for
Analyzing a Composite Endpoint Considering the
Clinical Importance Order Among Components

Di Li, Eisai Inc.

A Stratified Win Ratio
Gaohong Dong, iStats Inc.



PS3e

CMC3 Session: Statistical Advances in
Demonstration of Analytical Similarity

LINCOLN 5
Organizer(s): Meiyu Shen, FDA; Harry Yang, MedImmune

Panelist(s): Bruno Boulanger, Arlenda; Meiyu Shen,
FDA; Yi Tsong, CDER/FDA

The development of biosimilar is an emerging area.
Although several regulatory guidelines have been
issued, associated statistical methodologies continue
to evolve. For example, statistical accommodation of
limited availability of biological materials and lots has
been developed. In this session, statistical challenges
and opportunities concerning biosimilar develop will
be highlighted. In particular, the thought process that
led to the FDA recommendation of the tiered approach
to analytical similarity testing and equivalence margin
setting and current EMA considerations of statistical
methods for comparative assessments of quality attri-
butes will be discussed. This session consists of two
presentations, one expert statistician representing an
industry perspective and one representing a regulatory
perspective, who will together provide fresh insight
on the application and issues surrounding statistical
approaches to analytical similarity.

PRESENTATIONS

Statistical Methods for Equivalence Assessment of
Analytical Similarity for Biosimilar Evaluation

Yi Tsong, CDER/FDA
Assessment of Analytical Biosimilarity: The
Objective, the Challenge, and the Opportunities

Bruno Boulanger, Arlenda

PS3f

Parallel Session: Drug Combination
Dose-Finding Studies in Oncology

LINCOLN 6
Organizer(s): Lei Gao, Sanofi; Tom Gwise, FDA;
Tobias Mielke, ICON; Mengdie Yuan, FDA/CDER
Chair(s): Sergei Leonov, ICON

Panelist(s): Vlad Dragalin, J&J; Nolan Wages, University
of Virginia; Sarah Zohar, French National Institute of
Health and Medical Research
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Combination therapies have shown great success in
recent oncology drug development programs, includ-
ing combination of immuno-therapies in NSCLC, and
combination of PI/IMids with other drugs in multiple
myeloma. Yet it is challenging to find the optimal
combination of doses with acceptable toxicity profile:
combinatorial choices exist with respect to escalation
or de-escalating doses of one or more drugs. When
multiple drugs are investigational, it becomes difficult
to attribute observed safety signals to drugs, hence
makes it difficult to make escalation decisions.

Another challenge exists within master protocol
designs—hundreds of clinical trials are needed within
the traditional randomized clinical trial paradigm to
test all possible combination therapies for different
cancer types.

In this session, practical considerations of drug combi-
nation studies will be presented.

PRESENTATIONS

FDA Perspective on Combination Dose-Finding
Trials with Immunotherapy in Oncology

Laura Fernandes, CDER, FDA

Model-Assisted Design for Drug Combination
Dose-Finding Trials

Ying Yuan, MD Anderson Cancer Center

6:00 p.m. - 6:30 p.m.
PS3g

Late Breaking Session: The Making of
Statistical Leaders: A Conversation Between
the President-elects of American Statistical
Association and Royal Statistical Society

THURGOOD MARSHALL NORTH
Chair(s): Weili He, AbbVie; Martin Ho, FDA

Panelist(s): Deborah Ashby, Imperial College London;
Telba Irony, CBER/FDA; Lisa LaVange, CDER/FDA

In this late-breaking session, Drs. Lisa LaVange
(FDA/CDER) and Deborah Ashby (Imperial College
London) will discuss their journeys of becoming
recognized leaders in statistics, a male-dominated
scientific discipline. They will share the lessons they
learned on scientific research, career development
and effective leadership. Drs. Weili He (AbbVie) and
Telba Irony (FDA/CBER) will moderate this inspir-
ing event.



POSTER AND SESSION ABSTRACTS

WEDNESDAY, SEPTEMBER 27

8:30 a.m. - 9:45 a.m.

PS4a

Parallel Session: Pragmatic Trials: Past,
Current, and Future?

THURGOOD MARSHALL NORTH

Organizer(s): Greg Ball, Merck; Kun Chen, AbbVie
Inc.; Renee Rees, FDA; Xiangmin Zhang, FDA

Chair(s): Kun Chen, AbbVie Inc.

The concept of pragmatic clinical trials (PCTs) dates
back to the 1960s (Schwartz and Lellouch, 1967).

Many “large and simple” trials conducted in 1980s and
1990s in cardiovascular disease can be considered as
PCTs . Current PCTs are primarily designed to compare
strategies for the prevention, diagnosis and treatment of
diseases, conducted by academic medical institutes such
as Patient-Center Outcome Research Institute (PCORI).
Recently a new interest of PCTs emerges for marketing
authorization application of new drugs with an increasing
regulatory attention to using real world evidence in drug
approval. GSK’s Salford Lung Study (New et al., 2014)
was the first phase III pragmatic clinical trial supporting
registration of the new drug. EMA Adaptive Pathway
(EMA, 2016) encourages the use of PCTs to generate
real world evidence (RWE) for the final drug approval.
We expect PCTs will be increasingly adopted into new
drug development as regulatory acceptance or require-
ment of RWE evolves. This session will discuss the
future use of PCTs for the new drug or new indication
approval from pharmaceutical industry, regulatory and
academic aspects. Unlike the traditional randomized con-
trolled trials, PCTs enroll the diverse population, follow
the real world clinical practice, do not enforce adherence
of patients and physicians, compare the real world differ-
ent treatment alternatives. The appropriate guideline to
design, conduct and analyze the PCTs should be devel-
oped before the PCTs can be used for drug registration
purpose. How PCTs play the role in drug development
and approval process is worthy investigating further in
the near future.

PRESENTATIONS

Statistical Problems in Pragmatic Trials for Drug
Development

Lanju Zhang, AbbVie Inc.
What Is Driving the Desire for Pragmatic Clinical
Trials?

Frank W. Rockhold, Duke Clinical Research Institute
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PS4b

Parallel Session: What Industry and FDA
See: How Adaptive Our Clinical Trials Are

THURGOOD MARSHALL SOUTH

Organizer(s): Xin Fang, FDA/CDRH; Sherry Liu,
FDA/CDRH; Eva R. Miller, INC Research, Mitchell
Thomann, Eli Lilly

Chair(s): Eva R. Miller, INC Research

Clinical trials with adaptive designs (ADs) use accu-
mulated subject data to modify the parameters of an
ongoing study without compromising the integrity

of the study. These ADs are employed with the goal

of being more efficient than a standard design, with
efficiencies coming from various aspects, for example,
possibly increasing power with fewer subjects or mov-
ing a compound through clinical development more
expeditiously. With two guidance documents published
by the Food and Drug Administration and theoretical
advancements, it is of interest to review how adap-
tive designs are carried out in practice to understand
any possible barriers to AD utilization so that we can
continue to move forward with valuable clinical trial
innovation. In this session, two parallel sets of surveys
will be presented. The first is a set of four consecutive
surveys conducted by the Drug Information Asso-
ciation (DIA) Adaptive Designs Scientific Working
Group (ADSWG) Survey Subteam. These four surveys
each span a four-year period (2000-2003, 2004-2007,
2008-2011, and 2012-2015) with earlier results being
published by Quinlan et al. in 2010 and Morgan et al.
in 2014. These four surveys have a structure of consis-
tent questions for better understanding of the AD usage
trends while a group of questions were added in later
versions to better understand current circumstances.
Responders include both industry and academic institu-
tions. In addition to the first set of surveys, reviews of
literature and registry entries over the four-year inter-
vals were also summarized for wider understanding of
current and past acceptance of ADs. The second set of
surveys to be presented was conducted across centers
(including CBER, Center for Biologics Evaluation and
Research and CDRH, Center for Devices and Radio-
logical Health) on what reviewers see through various
submissions as well as challenges and pitfalls. Caroline
Morgan will serve as discussant.

PRESENTATIONS

DIA Adaptive Designs Scientific Working Group
Survey Results

Alan H. Hartford, AbbVie



Experience with Adaptive Design Clinical Trials
in Center for Biologics Evaluation and Research
(CBER)

Annie Lin, FDA/CBER/OBE

Adaptive Design Practice at the Center for Devices
and Radiological Health (CDRH), January 2007 to
May 2013

Xiting Yang, FDA

PS4c

Parallel Session: Recommendations from
the Clinical Trials Transformation Initiative
Data Monitoring Committee Project

THURGOOD MARSHALL EAST

Organizer(s): Annemarie Forrest, Clinical Trials
Transformation Initiative; Xuefeng Li, FDA/CDRH;
Susan Wang, Boehringer Ingelheim Pharmaceuticals,
Inc.; Weiya Zhang, FDA

Chair(s): Ray Bain, Merck Research Laboratories, Karim
Anton Calis, CDER/FDA

The Clinical Trials Transformation Initiative Data
Monitoring Committees Project, which aimed to

1) describe the current landscape of DMC use and
conduct, 2) clarify the purpose of and rationale for
using a DMC, 3) identify best practices for indepen-
dent DMC conduct, 4) describe effective communi-
cation practices between independent DMCs and trial
stakeholders, during all phases of DMC activity, and
5) identify strategies for preparing a robust pool of
DMC members, conducted a survey to assess current
use and conduct of DMCs and assess training practices
for DMC members and convened focus groups to gain
an in-depth understanding of needs and best practices
related to DMC use. High level survey and focus group
findings will be presented.

Based on data gathered via these evidence-gathering
activities and feedback from discussion at an expert
meeting the project convened, the project team, made
up of a diverse group of stakeholder from across the
clinical trials enterprise, developed recommenda-
tions intended to improve the quality and efficiency
of DMCs. The recommendations will be presented
and will cover: 1. Role of the DMC, including issues
related to DMC access to blinded data and indepen-
dence; 2. DMC Composition, including issues related
to conflict of interest and use of patient advocates in
DMCs; 3. Communication related to the DMC, includ-
ing communication between the DMC, trial sponsor,
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statistical analysis center, IRBs, and regulatory bodies;
4. DMC Charter, including a sample Table of Contents
and points for consideration; and 5. Training DMC
members and statistical analysis center statisticians,
including suggested training formats and apprentice-
ship opportunities.

PRESENTATIONS

Recommendations from the Clinical Trials
Transformation Initiative Data Monitoring
Committee Project

Ray Bain, Merck Research Laboratories

PS4d

Parallel Session: Choosing Estimands and
Sensitivity Analyses in Clinical Trials: The
Impact of the ICH E9(R1) Addendum

THURGOOD MARSHALL WEST

Organizer(s): Kate Dwyer, FDA; Lin Huo, CBER/FDA;
Yong Ma, FDA/CDER/OB/DB7, Cristiana Mayer, Jans-
sen R&D; Elena Polverejan, Janssen R&D

Chair(s): Elena Polverejan, Janssen R&D

In the 2014 concept paper for the ICH E9 (Revision 1)
“Addendum to Statistical Principles for Clinical Trials
on Choosing Appropriate Estimands and Defining
Sensitivity Analyses in Clinical Trial,” two problems
have been identified: the incorrect choice and un-
clear definitions for estimands and the absence of a
framework for planning, conducting, and interpreting
sensitivity analyses. These problems could lead to
inconsistencies in inference and decision making with-
in and between regulatory regions. Consequently, an
ICH E9(R1) Expert Working Group has been formed
to provide recommendations on these problems, with a
draft addendum expected to be released in the second
half of 2017. Following the initial recommendations,
this session will discuss the intended impact of the
suggested framework and any challenges for broad
implementation in clinical trials. Topics to be ap-
proached include types of estimands related to various
study objectives, statistical methods to be employed to
handle different choices of estimands, and defining a
set of sensitivity analyses for each estimand. Discus-
sant: Estelle Russek-Cohen

PRESENTATIONS

Overview of the ICH E9(R1) Addendum on Estimands
and Sensitivity Analyses in Clinical Trials

Viad Dragalin, J&J



Impact of Proposed Study Development Framework
on Clinical Trial Practice

Craig H. Mallinckrodt, Eli Lilly

Missing Data in Clinical Trials: Control-Based
Mean Imputation and Sensitivity Analyses

Devan V. Mehrotra, Merck & Co., Inc.

PSde

Parallel Session: How We Determine and
Communicate Who Benefits from Which
Treatment and by How Much

LINCOLN 5

Organizer(s): Alan H. Hartford, AbbVie; Shiowjen Lee,
FDA; Lei Nie, FDA; Qi Tang

Former FDA Commissioner Robert Califf challenged us
at last year’s workshop about how our National Clinical
Research System is flawed. One problem he highlighted
is that we are not focusing enough on how to decide who
benefits from which treatment. To specifically answer Dr.
Calift’s question, we have started sharing information
across companies, €.g., using platform trials which not
only compares treatments from different companies in
the same trial but also incorporates important biomarker
information. On the other hand, this question is also be-
ing addressed with how the FDA uses Drug Trial Snap-
shots to provide consumers information about whether
there were any differences in the benefits and side effects
among sex, race and age groups. Clinical researchers
may expand on this approach by exploring additional
subgroups to provide more information to the FDA for
consideration of being included into communication
with consumers. FDA speakers will present their views
on how patients should be informed about expectations
of how a drug should perform, both in terms of average
treatment effect and on specific subsets of the population.
Academic and/or industry leaders will present case stud-
ies where emerging subgroup identification methods pro-
vide reproducibility for identifying patients who benefit
from a treatment. Since the numbers of patients in some
groups are too limited to allow meaningful comparisons,
another topic to be discussed is how to combine clinical
trial data and real world evidence to improve subgroup
findings based on clinical trial only.

PRESENTATIONS

Identifying Benefiting Patient Subgroups
for Multiple Treatments and Multiple Endpoints

Bradley P. Carlin, University of Minnesota
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Individualized Treatment Recommendation (ITR)
for Survival Outcomes

Haoda Fu, Eli Lilly

PS4f

Parallel Session: Patient-Reported Outcomes
(PROs) in Oncology and Hematology Trials:
Past, Present, and Future

LINCOLN 6

Organizer(s): Chia-Wen Ko, FDA; Eva R. Miller, INC
Research; Jingjing Ye, FDA; Helen Zhou, GSK

Chair(s): Helen Zhou, GSK

Meaningful clinical benefit in the drug development
should evaluate how patients “feel, function and sur-
vive.” How patients feel and function are usually
captured by patient-reported outcomes (PROs). New
development in oncology compounds are showing un-
precedented efficacy using objective efficacy endpoints
(survival and radiographic endpoints). PRO data would
complement the objective efficacy endpoints to char-
acterize the patient experience. Almost every oncology
and hematology pivotal trial has PRO data; however,
given the unique trial design characteristics in cancer
trials, PRO endpoints could be potentially biased. They
are therefore rarely used as primary or key secondary
endpoints and neither are they included in the drug label.
Challenges for assessing PROs in oncology include but
are not limited to: lack of agreed upon instruments (ques-
tionnaires); trial designs not optimized for PROs; and
lack of standardization in data analysis and data presen-
tation. There is renewed interest in optimizing collection
of high quality patient-centered data in the benefit-risk
determination for cancer drugs. It is critical that we
understand and find ways to mitigate the challenges as-
sociated with PRO data obtained in cancer clinical trials.
In this session, we will invite speakers from FDA and
industry to share their experience and discuss how PROs
in oncology and hematology trials can be used to support
overall drug development and regulatory approval.

PRESENTATIONS

Applying the Rasch Model to Validate and Interpret
a Kidney Symptom Index for Patients with
Metastatic Renal Cell Carcinoma

Joseph C. Cappelleri, Pfizer Inc.

Patient-Reported Outcome (PRO) in Oncology and
Hematology Trials: Past, Present, and Future
Arnold N.K. Degboe, AstraZeneca



Patient-Reported Outcome Measures (PROs) in A Bayesian Hierarchical Model for Indirect
Hematology/Oncology Drug Development and Comparison of Cancer Inmunotherapies

Approval
Ji Lin, Eli Lilly & Co.
Lynn Howie, CDER/OND/OHOP/DOPI

A Selective Inference-Based Two-Stage
9:45 a.m.- 10:30 a.m. Procedure for Clinical Safety Studies

Yalin Zhu, New Jersey Institute of Technology

Poster Session S
ATRIUM Quantifying Biomarkers for Assessment

A Geometric Approach for Inferring of Cardiovascular Risk in Diabetics

Combined Treatment Effect of a Mixture

of Agents Exact Simultaneous Confidence Band for
Lin Liu, Harvard University Selection of a Biomarker Cut-Point Value

Ujjwala Vijapurkar, Janssen

Applications of Multidimensional Time Hui-Min Lin, Takeda Pharmaceuticals

Model for Probability Cumulative Function  §¢apndard Analyses and Displays for Common

and Multi-Scale Time Analysis to Noise Clinical Trial Data: An Industry-Regulatory
Models for Single-Cell Transcriptomics and  CgJlaboration

Immunological Synapse

Michael Fundator, DBASSE of National Academy of
Sciences

Mercidita T. Navarro, Genentech

STATISTICIAN
STUDENT
RESEARCHER
DATA SCIENTIST

HAVE YOU |JOINED US?

www.amstat.orgljoin
ASAY,
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An Evidence Synthesis Approach
for Optimized Combination in Cancer
Drug Development

Fei Ma, Novartis Pharmaceuticals Corporation

Dose-Ranging Design and Analysis Based
on MCP-Mod to Identify the Target Dose
Fang Liu, Merck

What Do the Experts Believe? Leveraging
Expert Knowledge to Develop Robust
Informative Prior Belief Distributions to
Aid Decision-Making in Drug Development

Timothy H. Montague, GlaxoSmithKline

Improving Dose-Finding Methods for Early
Oncology Combination Trials

Zhen Zeng, BARDS, Merck Research Laboratories,
Merck & Co., Inc.

Bartlett Correction for Multivariate Random
Effects Models in Network Meta-Analysis

Hisashi Noma, The Institute of Statistical Mathematics

Innovative Statistical Approaches for
Studies in Anti-Infective Drug Combination
Development

Alun Bedding, Roche Products Ltd

Safe and Faster Way to Reach Maximum
Tolerated Dose (MTD) in Phase 1 Oncology
Trials

Wijith Prasantha Munasinghe, AbbVie Inc.

An Augmented Approach Using Combined
Multivariate Analyses to Evaluate the
Treatment of Complex Traumatic Wounds

Beverly J. Gaucher, Uniformed Services University of
Health Sciences

Bayesian Clinical Trials at the University of
Texas MD Anderson Cancer Center

Rebecca S. Slack, UT MD Anderson Cancer Center

CONCORD Biomarker Prediction for Novel
Drug Introduction to Different Cancer Types

Youngchul Kim, H. Lee Moffitt Cancer Center and
Research Institute
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An Analytical Tree Approach for Prediction
of the Benefit-Risk Profile with Multiple
Time-to-Event Endpoints

Wei Zhuang, FDA

Association Between Objective Response
Rate (ORR), Progression-Free Survival (PFS)
and Overall Survival (OS) for All Comer and
PDL1 Positive Patients in Immune-Oncology
Trials with Anti PD1/PDL1 Agent

Jiabu Ye, AstraZeneca

10:45 a.m.- 12:00 p.m.

PS5a

Parallel Session: Statistical Challenges for
Medical Tests with Reference Databases

THURGOOD MARSHALL NORTH

Organizer(s): Arkendra De, FDA/CDRH; Jeffrey L.
Joseph, Chiltern Interinational, Haiwen Shi, FDA/CVM

Chair(s): Arkendra De, FDA/CDRH

Physicians often compare medical test results from an
individual patient against a set of results from those
deemed to be in good health for the purpose of deciding
how to manage medical care for the individual patient.
This set of medical test results from those in good health
is called a reference database. A common summary of
reference databases is the reference interval, which is an
interval that encompasses a specified percentage of the
data in the reference database (e.g., 95%). Though the
aforementioned comparison appears to be straightforward,
there are many intricate study design and statistical issues
associated with reference databases, including how to
select individuals for a reference database and how to
derive reference intervals (e.g., linear regression, quantile
regression, nonparametric estimation of stratified data).
As medical tests are becoming more sophisticated (e.g.,
reference databases for multiple outputs for Ophthalmo-
logical testing, reference databases for highly sensitive
assays such as Troponin), there are new study design and
statistical analysis challenges associated with reference
databases and reference intervals. Given the importance of
the reference database and reference interval concepts in
the medical testing paradigm, this session aims to discuss
study design and statistical analysis issues for medical
tests with reference databases or reference intervals, from
the perspectives of academia, industry, and government.



PRESENTATIONS
Reference Databases in in Vivo Diagnostic Devices
Bipasa Biswas, FDA/CDRH

Statistical Challenges for Medical Tests
with Reference Databases

Paul Horn, Cincinnati Children’s Hospital

An Introduction and Comparison of Methods
for Determining Reference Intervals

Justin Rogers, Abbott Laboratories

PS5b

Parallel Session: Unlocking the Power of
Exploratory Analysis in Clinical Research

THURGOOD MARSHALL SOUTH

Organizer(s): Fred Balch, University of Utah; Judy
X. Li, Regeneron Pharmaceuticals;, David I. Ohlssen,
Novartis; Yuqing Tang, FDA

Chair(s): Judy X. Li, Regeneron Pharmaceuticals;
David I. Ohlssen, Novartis

The growing area of data science has placed great-

er focus on visualization, predictive analytics and
machine learning. This is in contrast to a drug devel-
opment setting, where biostatisticians have tended to
focus on techniques suited to the confirmatory para-
digm, even when dealing with questions that are more
exploratory in nature. Pre-planned hypothesis testing
and static tables are also often used for exploratory
analyses or in the earlier phases of development. Such
an approach fails to do justice to the data collected in
clinical research and in many cases does not address
questions of real interest. In addition, interpretation

is made complicated due to multiplicity and selection
bias. Tukey, who emphasized the need for both explor-
atory and confirmatory paradigms, forcefully argued
that in science important and relevant questions are
generated from data exploration. He went on to refute
the notion that exploratory analysis is just descrip-
tive statistics, stating that it is an attitude, requiring
flexibility, and a reliance on display but not a bundle
of techniques. How can the thoughts of Tukey be com-
bined with the latest developments in data science to
improve exploratory analysis in drug development? In
this session, we aim to examine this question through
a series through a series of case-studies. Recent devel-
opments in dynamic visualization, machine learning
and software tools will be discussed.
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PRESENTATIONS

Dimension Reduction for Complex Biological
Phenomena

Brian Scott Caffo, The Johns Hopkins University

Advanced Exploratory Analysis in Clinical
Research: A Data Science Approach

Xiao Ni, Novartis

Exploratory Analysis with Natural Language
Processing and Network Analysis Methods

Taxiarchis Botsis, FDA

PS5c

Parallel Session: Simulation Practices
for Adaptive Trial Designs

THURGOOD MARSHALL EAST

Organizer(s): Qais Y. Hatim, FDA; Xiaohong Huang,
Vertex; Cristiana Mayer, Janssen R&D; Jingjing Ye, FDA

Chair(s): Inna Perevozskaya, Pfizer Inc.

The role of modeling and simulation has forcefully and
rapidly grown in the pharmaceutical and device industry.
The practice of utilizing scientific innovation and adap-
tive design methodologies more often needs to be looked
at through the lens of simulation.

This session will share the work of a cross-pharma
working group composed of statisticians from indus-
try and the FDA brought together within the Adaptive
Design Scientific Working Group. This teamwork is
focused on the best practices and recommendations
around modeling and simulation conduct and reporting
in various settings of the most frequently used adaptive
designs landscape.

When adaptive designs are an integral part of a
compound/device development program, the simulation
report is to be regarded as a regulatory document. As
stated in the 2010 FDA guidance on adaptive designs,
detailed documentation on the simulation report and
results should accompany the study protocol. The session
will illustrate how the teamwork has expanded on rec-
ommendations for trial simulation reporting provided in
Gaydos et al. (Drug Information Journal:43, 2009) and
will provide the regulatory perspective as well as specific
examples on key features associated with the simulation
report Commonly used adaptive designs are categorized
into 4 main classes: dose escalation designs, dose rang-
ing designs, designs that enable sample size re-estimation
and early stopping, and multi-stage confirmatory designs.



PRESENTATIONS

Adaptive Dose-Finding: Planning, Conducting, and
Reporting Simulations

Alun Bedding, Roche Products Ltd.

Multi-Stage Adaptive Designs: Simulation
Considerations

Sergei Leonov, ICON

Regulatory Perspective on Adaptive Design Clinical
Trials: An Updated View

Jingjing Ye, FDA

PS5d

Parallel Session: Estimand, Causal
Inference, and Missing Data

THURGOOD MARSHALL WEST

Organizer(s): Stella Grosser, FDA; Feng Liu,
GlaxoSmithKline, Jonathan Siegel, Bayer
HealthCare Pharmaceuticals Inc.; Wanjie Sun, FDA

Chair(s): Fairouz Makhlouf, FDA

Missing data and treatment adherence are common
challenges in clinical trials. The final concept paper
for ICH E9 Revision 1 (2014), “Addendum to Statisti-
cal Principles for Clinical Trials on Choosing Appro-
priate Estimands and Defining Sensitivity Analyses in
Clinical Trials,” pointed out that “Incorrect choice of
estimand and unclear definitions for estimands lead

to problems in relation to trial design, conduct and
analysis and introduce potential for inconsistencies in
inference and decision making.” How to clearly define
and choose an appropriate estimand for a specific
study design? What primary and sensitivity analyses
should be used to estimate the selected estimand? Do
these answers vary from superiority trials to non-infe-
riority or bioequivalence/biosimilar trials? Much work
needs to be done to resolve the remaining challenges
and in understanding the implications and interpreta-
tion of different statistical methods to handle different
choices of estimands in drug development. In this
session, speakers from the regulatory agencies and
industry will bring various and valuable perspectives
to this rapidly evolving statistical topic.

PRESENTATIONS

Estimands in Clinical Trials: Broadening
the Perspective

Mouna Akacha, Novartis Pharma AG
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Estimating Causal Effects in Clinical Endpoint
Bioequivalence Studies with Missing
and Non-Compliance Data

Wanjie Sun, FDA

Defining Treatment Effects
Tom Permutt, FDA/CDER

PS5e

Parallel Session: Statistical Challenges and
Potential Solutions for Small Clinical Trials

LINCOLN 5

Organizer(s): Yeh-Fong Chen, FDA; Jessica Hu, CBER/
FDA; Feng Liu, GlaxoSmithKline Inc.; Andrejus
Parfionovas, Takeda

With advancements in science and technology,
research in drug development for orphan diseases, in-
cluding pediatric trials, is of great interest. Evidence
of this is demonstrated by the increasing number of
fast track and breakthrough submissions that FDA
has received during the past two years. Even though
a variety of approaches have been proposed to cope
with the challenges associated with the conduct and
analysis of small-sized trials, it is not clear whether
a consensus has been reached in terms of what level
of evidence can be used to make regulatory deci-
sions. In particular, when the safety of the study drug
is a concern, how to factor in the benefits and risks
during the drug evaluation and approval process can
be very challenging. In these cases, rather than meet-
ing the requirement of two adequate and well-con-
trolled trials based on a single pre-specified primary
endpoint for efficacy, it may be necessary to rely on
different types of study endpoints and innovative
study designs in assessing the “totality” of the evi-
dence. The ultimate goal is to be flexible and at the
same time maintain the standards for our evaluation
of the drug’s safety and efficacy.

In this session we will focus on the research areas
dealing with small-sized trials, where the major concern
is the lack of sufficient study power to demonstrate
efficacy. Methods for efficiently utilizing innovative
designs and statistical analyses, and even borrowing
external or historical trial data, will be discussed. For
example, although “relaxing” the level of confidence
in determining the non-inferiority margin seems to be
an option for small trials, how much advantage this
approach will gain compared to the use of superiority
tests with “relaxed” alpha requirements is not clear.



PRESENTATIONS
Interpretation of Efficacy Results in Small Clinical
Trials

Ling Lan, FDA

Borrowing Relevant External Data Using Bayesian
Priors to Inform Regulatory Decision-Making for
Small Clinical Trials

Nicky Best, GlaxoSmithKline

PS5f

Parallel Session: Challenges and Utility
of Analyses of Actigraphy Data

LINCOLN 6

Organizer(s): John Patrick Lawrence, FDA; Jingyu
(Julia) Luan, FDA/CDER; Theodore Lystig, Medtronic,
Lin Taft, GSK

Chair(s): Haihao Sun, FDA

Wearable devices provide the opportunity to measure
how patients are functioning in their daily lives in the
real world. This creates an opportunity to transform

the functional endpoints used in clinical trials from
artificial standardized measurements observed in
clinical setting into something that is more meaningful
to patients. The measurements vary device, but can
include heart rate, number of steps taken, measurements
of activity, and estimates of energy expenditure. These
variables can be collected for each minute over an
extended period of time, such as two weeks. There are
challenges in the data collection including educating the
patients on how to use the device and how to minimize
missing data. Analysis of the data has many challenges
including how to summarize the data collected and how
to handle missing data. Some approaches reduce the
data into summary measures, such as intensity catego-
ries (sedentary, light, moderate and vigorous activities).
These approaches depend on specifying cut points for
intensity such as <100 activity counts (sedentary activ-
ity), 100-300 activity counts (light activity), etc. These
cut points are somewhat arbitrary and reducing the

data in this way has the potential to lose information.
Other approaches use mixed effects models, functional
data analysis, and principal components. Some of these
more complicated methods have the potential to handle
missing data and can use all of the data in a more
meaningful way. The session will focus on how these
methods can best be used to define a clinically mean-
ingful measure of a treatment effect.
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PRESENTATIONS
Actigraphy to Support Clinical Study Endpoints: A
Regulatory Perspective

Ebony Dashiell-Aje, FDA/CDER

Use of Accelerometer Data to Evaluate Physical
Activity as a Surrogate Endpoint in Heart Failure
Clinical Trials

Tracy Bergemann, Medtronic, Plc.

Classification of Walking and Stair Climbing Based
on Raw Accelerometry Data

William Fadel, Indiana University
1:15 p.m.=2:30 p.m.

PSéa

Parallel Session: Statistical Issues
in Agreement Studies

THURGOOD MARSHALL EAST
Organizer(s): Qin Li, FDA/CDRH; Jincao Wu, FDA

Chair(s): Qin Li, FDA/CDRH

Agreement studies are often conducted to evaluate

if a new method is equivalent to an existing method
so we can replace the existing method by the new, or
use the two methods interchangeably. In the medical
device regulation, a 510(k) regulatory pathway is that
to be marketed devices should be demonstrated to

be at least as safe and effective, that is, substantially
equivalent, to a legally marketed device (predicate).
The equivalence for safety and effectiveness are often
evaluated in an agreement study where agreement
between the two methods is assessed. The agreement
assessment can be used in evaluating the acceptabil-
ity of a new or generic process, methodology and/or
formulation in areas of lab performance, instrument/
assay validation for both quantitative and qualitative
device outputs. This session will discuss statistical
issues in agreement studies.

PRESENTATIONS
Web Tools for Agreement Statistics

Lawrence Lin, JBS Consulting Services Inc.
Assessing Agreement with Relative Area Under the
Coverage Probability Curve

Huiman X. Barnhart, Duke University Medical Center



A Statistical Method for Method Comparison Studies
When Perfect Agreement Is Not Expected

Yuqing Tang, FDA

PSéb

Parallel Session: Challenges in Using
Meta-Analysis for Regulatory
Decision-Making

THURGOOD MARSHALL SOUTH

Organizer(s): Kun Chen, AbbVie Inc.; Qin Li, FDA/
CDRH; Lisa Weissfeld, Statistics Collaborative, Inc.;
Zhiheng Xu, FDA/CDRH

A well-designed meta-analysis can provide valuable
information for safety and effectiveness assessment in
the regulation of medical products. However, there are
many statistical considerations in using meta-analysis
for regulatory decision-making. Meta-analysis may

be subject to bias such as publication bias; heteroge-
neity in the study population, study design and study
conduct, etc. can create difficulties in generalizing
statistical inference and interpreting results. The quality
assessment of selected publications in meta-analysis
such as blinding, missing data, etc. is crucial in the
evaluation. In this session, we will invite speakers from
industry, academia and FDA to share their thoughts in
using meta-analysis for regulatory decision-making.

PRESENTATIONS
Case Studies of Meta-Analysis in Oncology and
Hematology Drug Development

Xin (Cindy) Gao, DBV/CDER/FDA

Use of Meta-Analysis in the Setting Where a Small
Number of Studies Are Available

Lisa Weissfeld, Statistics Collaborative, Inc.

Statistical Considerations in Using Meta-Analysis to

Support Regulatory Decision-Making for Medical
Devices

Qin Li, FDA/CDRH

PSéc

Parallel Session: ICH E17 on Multi-Regional
Clinical Trials (MRCTs)

THURGOOD MARSHALL NORTH

Organizer(s): Aloka Chakravarty, CDER/FDA; William
W. Wang, Merck & Co., Inc.
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Chair(s): William W. Wang, Merck & Co., Inc.

Panelist(s): Bruce Binkowitz, Shionogi Inc.; Aloka
Chakravarty, CDER/FDA; Lisa LaVange, CDER/FDA;
Romi Singh, Pfizer Inc.; Steve Snapinn, Amgen

Drug development has rapidly been globalized.
Multi-regional clinical trial (MRCT) for regulatory
submission has widely been conducted in the ICH

and non-ICH regions. In order to harmonize points to
consider in planning/designing MRCTs and minimize
conflicting opinions, an ICH working group was estab-
lished in late 2014 to create an international guideline
for MRCT (ICH E17). This guideline is intended to de-
scribe general principles for the planning and design of
MRCTs with the aim of encouraging the use of MRCTs
in global regulatory submission. The draft ICH E17 has
been issued for public comments in 2Q2016.

This invited session will start with two brief presenta-
tions by ICH working group members: one presentation
will convey the objective/scope of the guidance and the
basic principles of MRCT. Another presentation will
focus on the key statistical considerations. Then we will
invite six panelists (e.g., three ICH E17 working group
members and some key thought leader). We will have
panel questions relating to the E17 guidance public
comments and the ICH E17 regional implementation. We
may use a mock-up case study to drive the discussion.

PSéd

Parallel Session: New Applications of Missing
Data Methodologies in Clinical Trials

THURGOOD MARSHALL WEST

Organizer(s): Casey Dong, Amgen; Fanhui Kong,
CDER/OB/DB1; George Kordzakhia, CDER/OB/DB3;
Lisa Weissfeld, Statistics Collaborative, Inc.

Missing data have raised concerns in the statistical
analyses in areas such as patient reported outcomes
(PROs), cost effectiveness analyses (CEA) and effica-
cy analyses of new treatments in clinical trials. In the
first situation, individuals with complete information
tend to be systematically different from those with
missing data within each provider and systematic bi-
ases may result from the proportions of non-response
among the providers. Similar bias may occur in the
third situation, where patients who drop out may
respond to the treatment systematically differently
from those who stay. Inappropriate methods to handle
missing data may lead to misleading results and



ultimately can affect the regulatory decisions and the
decision of whether an intervention is of good value.
In this session, the concerns of conventional missing
data methods will be discussed and new and innova-
tive methods will be introduced in these areas.

PRESENTATIONS

Analysis of Health-Related Quality-of-Life Outcomes
in Cancer Trials When Data Are Missing After Disease
Progression or Treatment Discontinuation

Bohdana Ratitch, QuintilesIMS

Treatment Effect in Clinical Trials with Missing
Data Using Latent Mixture Models

Fanhui Kong, CDER/OB/DB1

PSée

Parallel Session: Best Practices in
Concentration-QTc Modeling:
Recommendations from the ICH E14

Scientific White Paper
LINCOLN 5

Organizer(s): Qianyu Dang, FDA/CDER; Dalong
Huang, FDA/CDER; Jiao Yang, Takeda, Yanli Zhao,
MedImmune

Chair(s): Qianyu Dang, FDA/CDER

The ICH E14 Q&A was revised in December 2015 and
now enables pharmaceutical companies to use concentra-
tion-QTc (C-QTc) modeling as the primary analysis for
assessing QTc prolongation risk of new drugs. Because
the C-QTc modeling approach is based on using all

data from varying dose levels and time points, a reli-
able assessment of QTc prolongation can be based on
smaller-than-usual TQT trials or based on single- and/
or multiple- dose escalation (SAD/MAD) studies during
early-phase clinical development in order to meet the
regulatory requirements of the ICH E14 guideline.

In the revised document, the E14 Implementation
Working Group intentionally did not provide the
technical details on how to perform and report C-QTc
modeling to support regulatory submissions. The ratio-
nale for this omission is that specific analysis methodol-
ogy is likely to evolve over time as pharmaceutical and
regulatory scientists implement this approach across
drugs with diverse pharmacokinetic (PK) and pharma-
codynamic (PD) attributes.

In 2016, the E14 Implementation Working Group
tasked an expert group of statisticians and pharmaco-
metricians from industry and regulatory agencies to
provide the technical details on how to design, perform,
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report, and review C-QTc analysis to support regulatory
decision. This group developed a white paper to pro-
pose current best practices in designing studies to use
C-QTc modeling as the primary analysis, conducting

a C-QTc analysis, reporting the results of the analysis
to support regulatory submissions, and reviewing the
analysis for regulatory decision. The recommenda-
tions within the white paper provide opportunities for
increasing efficiencies in this safety evaluation.

Discussant: Christine Garnett, FDA/CDER

PRESENTATIONS
Statistical Issues Regarding Assay Sensitivity in
‘Hybrid TQT’ Study

Dalong Huang, FDA/CDER

Concentration-QTc Modeling as Primary Analysis:
Principles and Methods

Georg Ferber, Statistik Georg Ferber GmbH

PS6f

Parallel Session: Listening to Patients:
Developing, Validating, and Analyzing
Patient-Reported Outcomes for Clinical

Trials
LINCOLN 6

Organizer(s): Bipasa Biswas, FDA/CDRH; Kun Chen,
AbbVie Inc.; Michael Fundator, DBASSE of National
Academy of Sciences; Haiwen Shi, FDA/CVM

Chair(s): Bipasa Biswas, FDA/CDRH

Patient-reported outcome (PRO) is the term used to
denote health data provided by the patient through a
system of reporting, without interpretation of the patient’s
response by a clinician or anyone else. PRO has attract-
ed a lot of attention from many researchers in that the
information directly from patients can provide valuable
insight that others such as observers can’t. PRO is an
instrument to capture data from patients that is used to
measure treatment benefit or risk in medical product
clinical trials. In this session, speakers from academia,
industry and regulatory agencies will present their current
research in important methodological issues in analyzing
PRO, provide case studies and examples of PRO instru-
ment development and validation in clinical studies.

PRESENTATIONS
Heterogeneous Variances in Repeated Measures
from PROs

Chul H. Ahn, FDA/CDRH



Development of PROMIS Substance Use Item
Banks Using Item Response Theory

Lan Yu, University of Pittsburgh

2:45 p.m.- 4:00 p.m.

PS7a

Parallel Session: Developing
and Validating Classifiers in the Context
of Diagnostic Devices

THURGOOD MARSHALL NORTH

Organizer(s): Terri Johnson, FDA; Changhong Song,
FDA; Chenguang Wang, The Johns Hopkins University

Diagnostic classifiers involve developing the model as
a first step. Then the model’s performance is checked
during internal validation, and modified if necessary.
At that point the model needs to be fixed before an
independent dataset is obtained to validate the clas-
sifier to assure it works in future patients. In case the
data collection for external validation starts before the
classifier is finalized, people developing the classi-
fier should be blinded to this data. There is a lot of
confusion about the three steps, particularly between
internal and external validation. With real world data
becoming more acceptable, this is becoming even
more of an issue. How independent the datasets are
has big impact on the performance of the classifiers.
And whether people are blinded to the validation data
while developing the model is even harder to deter-
mine when the data is not collected prospectively.

In this session, We will discuss ways to design the
studies so we can get unbiased performance estimates
of the classifiers.

Speakers: Lakshmi Vishnuvajjala, CORH/FDA,; Ravi
Varadhan, The Johns Hopkins University; Susan H.
Gawel, Northwestern University Institute of Public
Health and Medicine, Feinberg School of Medicine;
Xiaoqing (Quinnie) Yang, Abbott Diagnostics R&D
Statistics

PRESENTATIONS
External Validation: Two Case Studies

Yu Du, The Johns Hopkins University
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PS7b

Parallel Session: Treatment Switching in
Oncology and Hematology Registration
Clinical Trials: What and How Should It

Be Done?
THURGOOD MARSHALL SOUTH

Organizer(s): Julie Cong, Boehringer Ingelheim, Stella
Karuri, FDA; Yabing Mai, Merck; Lei Nie, FDA

Chair(s): Stella Karuri, FDA

Often patients randomized to the control arm in clinical
trials for new oncology/hematology products are permit-
ted to switch treatments after disease progression, often to
the new therapy. When this occurs, the control arm of the
trial is contaminated by the new treatment and a standard
intention to treat (ITT) analysis does not fully address the
question that may be of greatest interest—that is, what is
the safety and effectiveness of the new treatment com-
pared to the control treatment. There are several methods
available that may be used to evaluate the overall survival
benefit adjusted for treatment switching, for example,
rank-preserving structural failure time models (RPSFTM)
and inverse-probability-of-censoring weighting (IPCW).
These are commonly proposed by sponsors as sensitivity
analyses to evaluate the overall survival benefit adjusted
for switching. However, how well these models esti-
mate the real survival benefit remains unclear. It is also
unclear how these adjusted survival benefits can be used
in the regulatory decision making process, as opposed

to the reimbursement decision making process. In some
European countries, the overall survival benefit of the
new therapy is directly linked to medical reimbursements
or payments to physicians and patients, and therefore
accurate point-estimates of the overall survival benefit
(and uncertainty around this) are critical. In the regulatory
setting it is unclear how critical point-estimates of overall
survival benefits are for decision-making.

Speakers: Erik Bloomquist, FDA; Uwe Siebert, UMIT,
Austria; Nicholas R. Latimer, University of Sheffield, UK

PS7c

Parallel Session: Seeing Is Believing:
Effective Use of Statistical Graphics Across
Drug Development

THURGOOD MARSHALL EAST

Organizer(s): Susan Duke, Safety Statistics Consultant,
Richard Forshee, FDA; Mat Soukup, FDA; Richard C.
Zink, JMP Life Sciences, SAS Institute



Chair(s): Susan Duke, Safety Statistics Consultant

We see in many aspects of our society the power of imag-
es to convey an idea. How can we utilize this power within
biostatistics for communicating more effectively to others
and for deeper insights ourselves? Faced with a large
number of endpoints to summarize, and with the increas-
ing reliance on sensitivity analysis to assess the robustness
of study design features and results, statisticians struggle
to uncover and adequately portray the story hidden within
the data. A well-designed graph can be the quickest way
to convey what the data have to say, but it takes time to a)
frame the question based on available data and b) design
and refine the graph to meet this purpose. In this overview,
we illustrate how to construct well-designed graphs for
study design and analysis, with specific applications to
drug safety, subgroups, and post-market surveillance.

PRESENTATIONS
Using Contour Plots to Assess the Sensitivity of Clinical
Trial Design Assumptions

Richard C. Zink, JMP Life Sciences, SAS Institute

Graphics for the Analysis and Clinical Review of
Safety Data

Aimee Cyr, AbbVie

Complex Graphs for the Analysis of Post-Market
and Other Clinical Data

Taxiarchis Botsis, FDA

PS7d

Parallel Session: Real World Evidence
in Clinical Trials: New Era of Informed
Decision-Making

THURGOOD MARSHALL WEST

Organizer(s): Manuela Buzoianu, FDA,; Margaret
Gamalo-Sieb, Eli Lilly; Satrajit Roychoudhury, Pfizer;
Yaji Xu, FDA

Chair(s): Manuela Buzoianu, FDA

Comparative-effectiveness (CE) research aims to produce
evidence regarding the effectiveness and safety of medical
products outside of randomized and well controlled clin-
ical trials. In recent years, Real-world evidence (RWE)
research is an increasingly important component of
biopharmaceutical (pharmaceutical, biologic and medical
device) product development and commercialization.
There is a growing industry need for broader data and
information on real-world effectiveness and safety—both
of which will influence the eventual reimbursement and

ASA Biopharmaceutical Section Regulatory-Industry Statistics Workshop 2017 | 31

utilization of new products. The ultimate decision is driv-
en by regulators, public and private payers, and prescrib-
ers, all of whom seek to better understand the impact of a
new product to patients through their treatment journey.
Many countries already make reimbursement decisions
based on RWE. In United States, the FDA and the Center
for Medicare and Medicaid Services have agreed to work
together more closely to allow the use of RWE in drug
approval and reimbursement. Unlike randomized control
trials (RCT), which remain the gold standard for drug ap-
proval, RWE data comes from outcomes of heterogeneous
patients as experienced as treated in real world clinical
practice. The relevant data sources include phase IV trials,
pragmatic trials, registries, post-authorization safety/
efficacy studies, observational studies (prospective and
retrospective), pharmacoeconomics studies, and expanded
access/compassionate use programs of a drug etc. The ab-
sence of randomization and the multifarious nature of the
data creates methodological challenges in generating qual-
ity evidence. This includes choice of right methodology
for proper design and analysis of RWE studies. The next
hurdle is to ensure proper synthesis of results from RWE
with other types of evidence to make better healthcare
decisions and support product throughout its lifecycle.

PRESENTATIONS
Leveraging Real World Evidence for Pre-Market
Regulatory Decision-Making: FDA/CDRH Experience

Lilly Yue, FDA

Using Real World Data to Simulate Clinical Trial
Enrollment: Benefits and Challenges

Todd A. Durham, QuintilesIMS

Real World Evidence in Clinical Trials: New Era
of Informed Decision-Making

Thomas E. Hubbard, NEHI-Network for Excellence
in Health Innovation

PS7e

Parallel Session: Subgroup Analysis in
Clinical Trials: Where Are We Now?

LINCOLN 5

Organizer(s): Lin Huo, CBER/FDA; Fairouz Makhlouf,
FDA; Srinand Nandakumar, Medivation, Satrajit Roy-
choudhury, Pfizer Inc.

Chair(s): Satrajit Roychoudhury, Pfizer Inc.

It is well recognized that the treatment effects may
not be homogeneous across the study population.



Patients want to know whether a medicine will work
for him or her as an individual with his or her own
specific characteristics. Therefore, subgroup analysis
is an important step in the assessment of evidence
from clinical trials. In the confirmatory phase, this can
be a critical strategy where conclusions for an overall
study population might not hold. On other hand, it is
an integral part of the early development to identify the
appropriate patient population to increase the probabil-
ity of success of a clinical program. At this stage these
analyses are exploratory in nature. One notable distinc-
tion between confirmatory and exploratory subgroup
analyses relate to the efforts devoted for planning.

The goal of a confirmatory subgroup analysis is to
provide sufficient evidence for decision. However, the
exploratory analyses are rather hypothesis generating.
Whether confirmatory or exploratory in nature, the
investigation of subgroups poses statistical, interpreta-
tion and regulatory challenges. Confirmatory subgroup
analyses are known to be prone to statistical and meth-
odological issues such as inflation of type I error due
to multiple testing, low power, inappropriate statistical
analyses or lack of prespecification. Although power-
ing within each possible subgroup is not mandatory
but powering within specialized subgroups of interest
is imperative for proper interpretation. However, the
primary challenge with exploratory subgroup analyses
is making decisions using only limited information
which increase the chance of false detection. Use of
naive estimates of the treatment effect to find a sub-
group with high treatment effect induces random high
bias and potentially misleading. Therefore, analyses in
both settings need distinct statistical methodologies to
address the problems appropriately. To recognize these
challenges and proper interpretations of subgroup in
medical product development, regulators have devoted
their efforts toward guidance development on subgroup
analysis in recent years (CHMP 2010 and FDA 2012 in
context of enrichment strategy). Discussant: Kathleen
Fritsch, CDER/FDA

PRESENTATIONS
Subgroup Analysis for Regulatory Purposes: A View
from an Industry Statistician

Oliver Keene, GlaxoSmithKline

Individualized Treatment Effects: Recent Advances
and a Nonparametric Bayesian Approach

Ravi Varadhan, The Johns Hopkins University
Subgroup Analyses: An Overview of the Methodology,
Recent Trends, and Future Perspectives

Marc Buyse, International Drug Development Institute
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PS7f

Parallel Session: Statistical Issues and Chal-
lenges in Regulatory Animal Drug Studies

ROOM: LINCOLN 6

Organizer(s): Jing Li, Boehringer Ingelheim Vetmedica,
Inc.; Kyunghee K. Song, FDA/CVM; Xiongce Zhao, FDA

Many of the statistical issues encountered in studies
intended for animal drug approvals are similar to those
in regulatory human clinical trials. However, there are
also statistical issues and challenges unique to regulatory
animal drug studies, often related to various experimen-
tal designs to support drug indications for specific animal
species. In this session, we will present animal drug
studies reviewed by the Center for Veterinary Medicine
(CVM) and discuss statistical issues and challenges
associated with these studies. (Potential topics for the
session: parasite studies, combination animal drugs,
biomarkers, outcome measures in different scales, pain
assessment with subjective measures).

PRESENTATIONS

Comparison of Analysis on Original Continuous Data
and on Derived Binary Data in Veterinary Clinical
Trials

Jing Li, Boehringer Ingelheim Vetmedica, Inc.
Statistical Analyses of Chicken Intestinal Lesion
Scores in Battery Studies of Anti-Coccidial Drugs
Christopher 1. Vahl, Kansas State University

Use of Mixed Model Analysis in Animal Drug
Evaluation

Veronica Nell Taylor, FDA/CVM

Follow @AmstatNews and use
#ASABiopharm in your Tweets!
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