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Short Course  
November 10, 2016 

9:00am - 12:00pm (Salon A-C) 

Title: Prior Elicitation and Dynamic Historical Data 
Borrowing  

Instructor: Kert Viele, Berry Consultants 

Abstract: In most modern clinical trials, we have external 
information on at least one of the arms in the study, often the 
control arm. This information ranges from expert opinion, 
perhaps informed by similar classes of treatments, to 
preclinical data in animals, observational studies of natural 
history, or even randomized clinical trials. Ideally using all of 
the information available should produce better inferences 
within a trial. In practice sponsors often use prior information 
to reduce the sample size required in clinical trials. Generally 
speaking, any use of prior information is likely to have the 
benefit of reducing the variance of estimates in the proposed 
design, resulting in the need for fewer subjects, at the 
potential cost of generating bias. Depending on the 
applicability of the external information, this tradeoff can be 
strongly in favor or strongly against the sponsor. More 
modern uses of prior information include dynamic borrowing 
methods such as Bayesian hierarchical models (meta analytic 
priors), Commensurate priors, and clustering methods. These 
more modern methods allow explicit checks that the external 
information is applicable. In cases where the current and 
external data diverge, these external methods "downweight" 
the external data dynamically to minimize the possible bias, 
providing a more robust use of external data. 

We will discuss a variety of forms of external data that can be 
available to a trial designer, and methods for utilizing each 
form of external data (including some cautions on certain 
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forms of external data). We will introduce the standard 
paradigm for assessing a design incorporating external data 
in terms of the bias variance tradeoff, and how each method 
manages this tradeoff, resulting in recommendations for 
matching method to design situation. Methods to be 
discussed include prior elicitation, power priors, 
commensurate priors, Bayesian hierarchical model priors, 
and clustering methods (methods that allow certain studies to 
be explicitly treated as outliers). Practical concrete examples 
will be presented illustrating the various methods. 

Bio: Kert Viele is a Director and Senior Statistical Scientist 
with Berry Consultants, LLC. His research interests involve 
Bayesian methods related to adaptive clinical trials.  Dr. Viele 
received his Ph.D. from Carnegie Mellon University and prior 
to joining Berry Consultants in 2010, he was a faculty 
member at the University of Kentucky. He has been a 
investigator (PI, co-PI, or co-I) on NIH and NSF funded grants 
and has lead statistical collaborations in proteomics, biology, 
medicine, psychology, and engineering. He has received 
university teaching awards, served as chair for data safety 
monitoring boards, and chaired numerous university and 
department committees.  Dr. Viele has contributed more than 
30 papers to the literature and is a former editor of the journal 
Bayesian Analysis.  Dr. Viele is also an author of FACTS 
(Fixed and Adaptive Clinical Trial Simulator), a Bayesian 
adaptive design software product currently licensed to several 
of the top 20 Pharmaceutical companies in the United States. 

1:30pm - 4:30pm (Salon A-C) 

Title: Subgroup Identification for Precision Medicine 

Instructor: Lei Shen, Eli Lilly and Company 

Abstract: The topic of precision medicine has garnered 
increasing amount of attention in recent years, a trend that is 
expected to continue given the demand for both improved 
outcome and efficiency by patients and healthcare providers.  
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One of the most important contributions to this effort by the 
pharmaceutical industry is the development of what is often 
referred to as tailored therapies.  While many challenges 
remain, such development has been made more feasible by 
recent advances in statistical methods across the entire 
development program, which includes—among other 
aspects—effective identification of patient subgroups with 
enhanced response to a treatment as well as successful 
prospective demonstration of this response that is required for 
regulatory approval.  In this short course, I will review relevant 
methodology in the following areas: (1) a number of recent 
statistical methods for subgroup identification, (2) a general 
framework to synthesize these methods and some key insight 
it provides, (3) a rigorous process to determine a priori the 
optimal subgroup identification method for a given application, 
(4) a Bayesian method that effectively handles multiplicity and 
utilizes prior knowledge, and (5) design of prospective 
tailoring trials and important considerations for the regulatory 
process when multiple populations are of interest, such as the 
overall population and a sub-population defined by a 
biomarker.  Taken together, these methodological advances 
can greatly improve the success of tailored therapy 
development. 

Bio: Lei Shen received his PhD in Statistics from University of 
Wisconsin-Madison.  He is currently a Research Advisor in 
the Advanced Analytics Hub at Eli Lilly and Company.  He 
has had 14 years of experience in academia and industry, 
with research and applications in fields including 
epidemiology, cancer genetics, pharmacogenomics, and 
design and analysis for clinical trials.  He has contributed to 
numerous drug development programs at Lilly in disease 
areas including diabetes, cancer, cardiovascular diseases, 
disorders of the central neural system, and autoimmune 
diseases.  
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Main Program 

November 11, 2016 

  8:00  –  9:00 am Registration (Salon D Foyer) and  
Breakfast (Salon D) 

  9:00  –  9:15 am   Opening Remarks (Salon D) 
Yijie Zhou(Abbvie Inc) & Lanju Zhang (AbbVie) 

  9:15– 9:45 am  

Keynote Address (Salon D) 
Strong Technical Skills Are Necessary But Not 
Sufficient to Being an Effective Industry Statistician 
Kevin Chartier (Astellas) 

  9:45– 10:15 am  

Keynote Address (Salon D) 
Statistical Innovations and Leadership for the 
Future of Pharmaceutical Industry 
Ivan Chan (AbbVie Inc) 

10:15–10:30 am Break/Networking  

10:30 –11:45 am  

Parallel Session 1: Adaptive designs and sample 
size re-estimation (Salon D) 
Parallel Session 2: Statistical Genetics and 
Bioinformatics (Salon A/B) 

11:45 – 1:00 pm Lunch (Kings Wharf) 

12:20 – 1:00 pm Poster Session (Salon D) 

12:00 – 1:00 pm 

Career opportunities for students (Ivan Chan, Vice 
President, Abbvie ; Charlie Cao, Sr Director, 
Takeda; Kevin Chartier, Executive Director, 
Astellas) (Salon A/B) 

  1:30 pm – 
  2:45 pm 

Parallel Session 3: Statistical Methodology in Early 
Phase Clinical Trials (Salon D) 
Parallel Session 4: Statistical Methods for the 
Analysis of Complicated Data (Salon A/B) 

  2:45 –  3:00 pm Break/Networking  

  3:00 pm – 
  4:15 pm 

Parallel Session 5: Statistical Challenges in Late 
Phase Clinical Trials: Multiplicity Issues and 
Quantitative Decision Making (Salon D) 
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Parallel Session 6: High dimensional analysis and 
Statistical Machine Learning (Salon A/B) 

  4:20 pm – 
  4:45 pm 

Student Awards and Closing Remarks 
Alan Rong (Astellas) 
Lei Liu (Northwestern University), 
 Lanju Zhang (Abbvie Inc) (Salon D) 

 
Parallel Sessions November 11, 2016 
10:45 am – 12:00 pm 

Session 1: Adaptive designs and sample size  
re-estimation 
Organizer: Alan Chiang (Eli Lilly and Company) 

 Multi-staged designs in early phase oncology 
Yong Lin (Eli Lilly and Company) 

 Optimal Flexible Sample Size Designs with Robust Power 
Lu Cui (AbbVie Inc) 

 
Design considerations to mitigate high placebo effects in 
psychiatric trials 
Wei Zhong (Takeda) 

Session 2: Statistical Genetics and Bioinformatics 
Organizer: Sihai Dave Zhao (University  of Illinois at Urbana-
Champaign) 
Chair: Sijian Wang (University of Wisconsin‑Madison) 

 
Statistical methods for microbiome compositional data 
analysis 
Hongmei Jiang (Northwestern University) 

 
Differential Expression Analysis for RNAseq using 
Poisson Mixed Models 
Xiang Zhou (University  of Michigan) 

 
Identifying and removing the cellcycle effect from 
single-cell RNASequencing data 
Jun Li (University of Notre Dame) 

 

1:30 pm – 2:45 pm 
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Session 3: Statistical Methodology in Early Phas  
Clinical Trials 
Organizer: Xuan Liu (Abbvie Inc) 
Chair: Jun Zhao(Abbvie Inc) 

 
Exploratory identification of biomarker signatures for 
patient subgroup selection in clinical drug development 
Yan Sun (Abbvie Inc) 

 
Detect and identify biomarker response in early clinical 
studies 
Danni Yu (Eli Lilly and Company) 

 Incorporating historical data in Bayesian phase I trial 
design 
Kentaro Takeda (Astellas) 

 

Session 4: Statistical Methods for the Analysis o  
Complicated Data 
Organizer: Lingsong Zhang (Purdue University) 
Chair: Jun Li (University of Notre Dame) 

 
Model Transfer via Equivalent Effects of Lurking 
Variables 
Arman Sabbaghi (Purdue University) 

 
Advanced statistical tests for large-scale inference with 
applications in genome-wide association studies 
Jun Xie (Purdue University) 

 

Nonparametric Inference with Misclassified Competing 
Risk Data 
Giorgos Bakoyannis (Indiana University–Purdue University 
Indianapolis) 

 

 
 
3:00 pm – 4:15 pm 

Session 5: Statistical Challenges in Late Phase 
Clinical Trials: Multiplicity Issues and 
Quantitative Decision Making 
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Organizer: Lei Shu (Astellas) 
Chair: Wei Li (Astellas) 
 Use of Predictive Probability for Decision Making 

Mike Smith (Astellas) 

 
On the choice of intersection test in seamless phase 3 
clinical trials  
Greg Cicconetti (AbbVie Inc) 

 
Implementation of graphical approach in Ph3 clinical 
trials 
Rong  Liu (Eli Lilly and Company)_ 

Session 6: High dimensional analysis an  
Statistical Machine Learning 
Organizer: Yunzhang Zhu (Ohio State University) 
Chair: Lingsong Zhang (Purdue University) 

 Individualized Subgroup Variable Selection 
Xiwei Tang (University  of Illinois at Urbana-Champaign) 

 
Estimating Network Memberships by Simplex Vertices 
Hunting 
Tracy Zheng Ke (The University of Chicago) 

 
Sparse additive index model for survival prediction with 
genomic data 
Sijian Wang (University of Wisconsin‑Madison)_ 
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Keynote Speakers 
 Kevin Chartier, PhD 

Executive Director 
Global Statistical Sciences 
Astellas 
 
Kevin has over 20 years of 
experience in the 
pharmaceutical industry. He 
started his career in 

Biostatistics after Graduate school at a CRO in Lincoln Nebraska, 
before joining Pfizer in Ann Arbor, MI, where he held 
increasingly more senior positions up to Senior Director 
responsible for CNS. In 2007 he joined Wyeth as assistant VP 
and site head Statistics. After the Pfizer acquisition of Wyeth he 
joined Novartis and was VP Global IIS Franchise Head and Chief 
Statistical Officer NSO and Early Development at Novartis 
before finally joining Astellas as Head of Statistics to get back to 
the Michigan Area.   He has experience in several therapy areas 
especially in the areas of CV, CNS, RESP, and auto immunity.  He 
has been involved with several products including Neurontin, 
Lyrica, Lipitor, Enbrel, Effexor, Gilenya and Indacaterol. 

  

Kevin has a PhD in Statistics from Kansas State University.  He 
and his wife Lori have four children and a grandson and he 
enjoys gardening, boating, and running, and Redwings Hockey 
besides spending time with his family.  
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Ivan S. F. Chan, PhD 

Vice President, Pipeline Statistics 
and Programing, Data & Statistical 
Sciences, at AbbVie Inc. 
 
Dr. Ivan S.F. Chan is Vice President, 
Pipeline Statistics and Programing, 
Data & Statistical Sciences, at 

AbbVie Inc. In this capacity, he leads the statistics and 
programing groups supporting discovery, biomarker 
development, clinical development and global medical affairs 
for all therapeutic areas. 

Prior to joining AbbVie, Dr. Chan spent 21 years at Merck 
Research Laboratories (MSD), where he was Executive Director 
leading the statistical support for all clinical development 
programs in vaccines, women’s health and early oncology. 
Ivan’s expertise in trial design and assessment of immune 
markers was instrumental to the development and worldwide 
approval of several important vaccines, including Varivax®, 
Zostavax®, ProQuad®, and Gardasil-9®.  

Ivan received his B.S. in Statistics from The Chinese University of 
Hong Kong in 1989 and a Ph.D. in Biostatistics from University of 
Minnesota in 1995. Professionally, he serves as Executive 
Director of the International Society for Biopharmaceutical 
Statistics and as an External Advisor to the University of Hong 
Kong. He is currently an Associate Editor (AE) for Statistics in 
Biosciences, Statistics in Biopharmaceutical Research, and 
Journal of Biopharmaceutical Statistics, and was an AE for 
Biometrics from 2000 to 2010. He has published a book on 
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noninferiority trials and 80+ publications in statistical and 
clinical journals. 

Ivan was inducted as a Fellow of the American Statistical 
Association (ASA) and a Fellow of the Society for Clinical Trials 
(SCT) in 2011. He was elected as the 2012 President of the 
International Chinese Statistical Association, and a Board 
member of the Society For Clinical Trials (2011-2015). 

 

Abstracts  
Session 1: Adaptive designs and sample size  
re-estimation 
Organizer: Alan Chiang (Eli Lilly and Company) 

 

Multi-staged designs in early phase oncology 
Yong Lin (Eli Lilly and Company) 
Abstract: To get new drugs to patients faster, we proposed a 
multi-staged design for early phase studies. This design takes a 
seamless staged-wise investment approach that can ultimately 
expand to a stage that enables the registration. For instance, 
assuming there were multiple molecules to be tested against a 
standard of care (SOC) control for a cancer type. The stage one 
can be used to screen out the treatment options that less 
efficacious comparing to the SOC. Then all treatment options 
that passed through stage 1 will be further evaluated in stage 2 
to select the best treatment option. The stage 3 will be used to 
confirm the finding in previous stages and it alone or in 
combination of stage 2 can be used for registration. The go or no 
go decision at the end of each stage is based on a Bayesian 
decision frame work. In addition, these decision rules are also 
supported by extensive simulation to demonstrate the 
robustness of the design. These simulations provide study teams 
a clear picture of the risk at each stage and the probability of 
success in the end. This multi-staged design frame work has 
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potential be extended to most oncology early phase studies and 
other therapeutic area. 

 

Optimal Flexible Sample Size Designs with Robust Power 
Lu Cui (AbbVie Inc) 
Abstract: Flexible sample size designs, as an alternative to 
traditional fixed sample size designs, have been used in industry 
sponsored clinical studies. Unlike a fixed sample size design with 
the power targeting at a single value of treatment difference 
with respect to the primary efficacy endpoint, a flexible sample 
size design is to achieve a robust power over a range of potential 
values of the treatment difference. This presentation illustrates 
that concept, and shows how to design a flexible sample size 
trial under the aforementioned objective. Performance of 
commonly used flexible sample size methods, including group 
sequential designs, is evaluated with respect to a chosen 
benchmark. Design optimization is achieved via global search 
and by varying multiple design parameters. In the presentation, 
clarifications of some common confusions and results of 
simulations will be provided.     

 

Design considerations to mitigate high placebo effects in 
psychiatric trials 
Wei Zhong (Takeda) 
Abstract: In psychiatric drug development, an increasing ratio of 
negative clinical trials has been reported recently. One major 
factor is the unexpected high response in the patients from the 
placebo group. The two-stage sequential parallel comparison 
design (SPCD) was proposed and implemented to reduce the 
placebo response and improve signal detection. To optimize the 
SPCD, the treatment effect difference and weight assignment for 
each stage are critical. In this presentation, we will propose a 
time-dependent model for treatment effect and incorporate the 
study duration and weight into the design considerations. 
Furthermore, we will introduce a new adaptive design that could 
potentially convert the traditional parallel design into the SPCD 
by interim analysis. Simulation results will also be presented to 
investigate the type I error and study power. 
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Session 2: Statistical Genetics and Bioinformatics 
Organizer: Sihai Dave Zhao (University  of Illinois at Urbana-
Champaign) 
Chair: Sijian Wang(University of Wisconsin‑Madison) 

 

Statistical methods for microbiome compositional data analysis 
Hongmei Jiang (Northwestern University) 
Abstract: Abstract: The high-throughput sequencing 
technologies have provided a powerful tool to study the 
microbial organisms living in various environments including 
ocean water, soil, and the human body. The abundances of 
organisms are usually summarized in a compositional fashion 
using relative proportions or percentages. Due to the constraint 
of the sum of the relative abundances being 1 or 100%, standard 
conventional statistical methods may not be suitable for 
metagenomics data analysis. In this talk we will discuss different 
approaches for regression analysis with compositional covariates 
and for characterization of the interactions among the microbes. 
Current statistical and computational methods that are being 
developed to analyze the metagnoimcs data and the challenges 
will also be highlighted. 

 

Differential Expression Analysis for RNAseq using Poisson 
Mixed Models 
Xiang Zhou (University  of Michigan) 
Abstract: Identifying differentially expressed (DE) genes from 
RNA sequencing (RNAseq) studies is one of the most common 
analyses in genomics. However, DE analysis in RNAseq presents 
several statistical and computational challenges, including over-
dispersed read counts and, in some settings, sample non-
independence. Previous count-based methods for DE analysis 
rely on simple hierarchical Poisson models (e.g., negative 
binomial) to model independent over-dispersion, but do not 
account for sample non-independence due to relatedness, 
population structure and/or hidden confounders. Here, we 
present a Poisson mixed model with two random effects terms 
that account for both independent over-dispersion and sample 
non-independence in RNAseq DE analysis. We also develop a 
scalable sampling-based inference algorithm using a latent 
variable representation of the Poisson model. With simulations, 
we show that our method controls for type I error and is more 
powerful than other widely used approaches. We also apply our 
method to three real data sets that contain related individuals, 
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population stratification, or hidden confounders, and that vary in 
sample size from n=6 to n=267. In all settings, our method 
properly controls for type I error and substantially increases 
power relative to the next best approach. Our method is 
implemented in the MACAU software package, freely available 
at www.xzlab.org/software.html. 

 

Identifying and removing the cellcycle effect from single-cell 
RNASequencing data 
Jun Li (University of Notre Dame) 
Abstract: Single-cell RNA-Sequencing (scRNA-Seq) is a 
revolutionary technique for discovering and describing cell types 
in heterogeneous tissues, yet its measurement of expression often 
suffers from large systematic bias. A major source of this bias is 
the cell cycle, which introduces large within-cell-type 
heterogeneity that can obscure the differences in expression 
between cell types. The current method for removing the cell-
cycle effect is unable to effectively identify this effect and has a 
high risk of removing other biological components of interest, 
compromising downstream analysis. We present ccRemover, a 
new method that reliably identifies the cell-cycle effect and 
removes it. ccRemover preserves other biological signals of 
interest in the data and thus can serve as an important pre-
processing step for many scRNA-Seq data analyses. The 
effectiveness of ccRemover is demonstrated using simulation data 
and three real scRNA-Seq datasets, where it boosts the 
performance of existing clustering algorithms in distinguishing 
between cell types. 

Session 3: Statistical Methodology in Early Phase Clinical Trials 
Organizer: Xuan Liu (Abbvie Inc) 
Chair: Jun Zhao(Abbvie Inc) 

 

Exploratory identification of biomarker signatures for patient 
subgroup selection in clinical drug development 
Yan Sun (Abbvie Inc) 
Abstract: Mechanistic relationships between putative 
biomarkers, clinical baseline and related predictors versus 
clinical outcome (efficacy/safety) are usually unknown, and must 
be deduced empirically from experimental data. Such 
relationships enable the implementation of a personalized 
medicine strategy in clinical trials to help stratify patients in 
terms of disease progression, clinical response, treatment 
differentiation, etc. The relationship between some biomarkers 
& clinical baseline predictors versus clinical outcome are 
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typically stepwise or nonlinear, often requiring complex models 
to develop the prognostic and predictive signatures. For the 
purpose of easier interpretation and implementation in the 
clinic, defining a multivariate biomarker signature in terms of 
thresholds on the biomarker combinations would be preferable. 
In this talk, we present some methods for developing such 
signatures in the context of continuous, binary and time-to-
event endpoints. Further, to evaluate the future sample 
performance of the biomarker signature, we proposed the 
concept of predictive significance via cross-validation. Results 
from simulations and case-study illustration will also be 
provided. 

 

Detect and identify biomarker response in early clinical studies 
Danni Yu (Eli Lilly and Company) 
Abstract: In the early phase of drug development activity, 
patients exposed to potentially toxic drugs typically gain little 
benefit while millions of dollars could have been wasted in the 
process. The critical go/no-go decisions in initial Phase I require 
the intelligent application of biomarkers. It is time to say “No 
biomarker strategy, no trial for target therapy”. In this 
presentation, I will describe the FDA’s clarification on biomarker 
and the biomarker classification systems in drug development, 
such as pharmacodynamic, predictive, safety, etc..  A review of 
study designs and statistical analyses for biomarker studies in 
oncology will be provided. Examples of the detection and 
identification of early biomarker response will be illustrated for 
further discussion. 

 Causal inference 
Alan Fan (Astellas) 
Abstract: Randomized controlled trials are considered the 
golden standard for clinical researches. Quantifying how close 
we are to the truth, we can generalize our finding to the whole 
population. However, RCTs are not always available in the real 
world. With its origins in early work by Neyman, Fisher, Cochran 
and Cox, Kempthorne, and Cox, the causal analysis of 
observational data was statistically formalized by Donald Rubin. 
In this causal inference introduction, we will briefly review some 
basic concepts and principles of causal inference, exam the 
fundamental problem, and then discuss the basic assumption of 
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the causal inference. There are many techniques which are used 
to identify the causal effect. We will brief some basic 
methodologies, such as matching, regression, and instrumental 
variables, and see how these methodologies can help us address 
the counterfactual problem in causal analysis. 

Session 4: Statistical Methods for the Analysis o  
Complicated Data 
Organizer: Lingsong Zhang (Purdue University) 
Chair: Jun Li (University of Notre Dame) 

 

Model Transfer via Equivalent Effects of Lurking Variables 
Arman Sabbaghi (Purdue University) 
Abstract: The transfer of a model across different settings of 
lurking variables is addressed with a novel framework that fuses 
the Rubin causal model with the effect equivalence concept. 
Model transfer in this framework is formulated through the total 
equivalent amount of lurking variables in terms of an observed 
base factor with respect to a model feature. The weakest 
sufficient condition on the assignment mechanism in a new 
setting is identified that permits inference for its total equivalent 
amount with respect to the mean. A Bayesian methodology for 
modeling the total equivalent amount is developed under this 
condition. The framework and methodology are applied to 
transfer shape deformation models across different additive 
manufacturing environments. 

 

Advanced statistical tests for large-scale inference with 
applications in genome-wide association studies 
Jun Xie (Purdue University) 
Abstract: Analyzing large genomics data for disease phenotypes 
is a challenging task. Despite the fact that genome-wide 
variation data are regularly available in disease studies, 
confirmed disease susceptibility genes, or  confirmed genotype-
phenotype relationships, are limited. Critical barriers include 
that data are high dimensional with complicated dependency 
structures, signals of genetic effects are weak and mixed in a 
large pool of noises, and many other environmental factors are 
confounded with genetic effects. In this talk, we consider testing 
procedures for screening large genome-wide data. We screen 
the whole genome by groups of genetic variants and introduce 
powerful tests that are based on joint effects of multiple genetic 
variants. The group screening methods that we proposed aim to 
overcome the challenges of genome-wide data analysis. We 
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demonstrate the performance through theories, simulations, 
and real genome-wide data analysis. The group methods hold 
the promise in identifying the genetic etiology of disease and 
hinting information on genetic targets for personalized 
therapies. 

 

Nonparametric Inference with Misclassified Competing Risk 
Data 
Giorgos Bakoyannis (Indiana University–Purdue University 
Indianapolis) 
Abstract: Competing risks data arise naturally in observational 
cohort studies and clinical trials. Frequently, outcome 
determination is based on imperfect, and usually less expensive, 
diagnostic procedures leading to errors in outcome classification. 
This type of misclassification can lead to seriously biased 
estimates and thus invalid conclusions. Also, in some studies, 
expensive outcome ascertainment diagnostic procedures are 
being used and thus there is a need for cost reduction. A very 
useful approach to deal with these problems is a double-
sampling design where an imperfect and inexpensive outcome 
ascertainment procedure is being used for all the observed 
failures and a gold-standard or expensive procedure is being 
used to retrieve the true cause of failure for a small sample from 
the noncensored cases. In this work we propose a maximum 
profile pseudolikelihood estimator (MPPLE) to analyze these 
data under the semiparametric proportional cause-specific 
hazards model. We show that the MPPLE for the regression 
parameters is consistent and asymptotically normal. 
Additionally, the baseline cause-specific cumulative hazards are 
shown to be uniformly consistent and to converge weakly to a 
tight Gaussian process. Simulation studies show that the MPPLE 
works well with small to moderate sample sizes and small 
double-sampling probabilities. The method is not 
computationally intensive and thus can be practically used with 
large sample sizes. The method is illustrated using data from a 
cohort study of HIV-1 seropositive individuals in sub-Saharan 
Africa, where serious death under-reporting results in classifying 
many deceased patients as being disengagers from HIV care. In 
that study, a double-sampling design was used to deal with 
misclassification due to death under-reporting. 
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Session 5: Statistical Challenges in Late Phase Clinical 
Trials: Multiplicity Issues and Quantitative Decision 
Making 
Organizer: Lei Shu (Astellas) 
Chair: Wei Li (Astellas) 

 

Use of Predictive Probability for Decision Making 
Mike Smith (Astellas) 
Abstract: The ‘Predictive Probability’ of future trial success as a 
tool for decision making is described.  The calculation and 
simulation is described, together with generation of its operating 
characteristics.  Problems with conveying the results are 
discussed.  Finally we make a comparison with decision making 
based on the posterior distribution.  A hypothetical POC study will 
be used to illustrate the topics in this talk. 

 

On the choice of intersection test in seamless phase 3 clinical 
trials 
Greg Cicconetti (AbbVie Inc) 
Abstract: Multi-arm two-stage seamless Phase II/III trials are 
very useful in the drug development process when multiple 
doses of an experimental treatment are studied (against a 
control) in Phase II, and selected doses are advanced to 
Phase III. Multiplicity issues arise in these trials since 
multiple doses are compared against a control and also 
because data from both stages are combined for the 
purposes of establishing confirmatory evidence of the 
selected dose(s) versus placebo or standard of care. In 
these trials, the complexity of design considerations 
increases quite a bit. For example, one needs to consider 
how to split the allocation of subjects to available treatment 
arms in stage 1 and stage 2. In addition, we need to 
stipulate futility criteria, an alpha-spending rule, the 
combination function used for combining p-values, the 
choice of test for the intersection hypotheses, the rule for 
forwarding the doses, and so on. The underlying effect size 
and dose response relationship may very well influence 
these choices. In this session, we discuss insights gleaned 
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from simulations investigating the choice of intersection test 
to combine p-values from stage 1 and stage 2. 

 

Implementation of graphical approach in Ph3 clinical trials 
Rong  Liu (Eli Lilly and Company) 
Abstract: Recently the graphical testing approach has been more 
widely used in clinical trials. This approach can integrate complex 
clinical and statistical considerations of testing for multiple 
endpoints, doses or populations into graphs. It ensures that all 
important ‘claims’ on study primary and key secondary 
objectives, have a strong but not over-conservative, Familywise 
error rate (FWER) control. 
Although many theoretical papers have been published on the 
graphical approach, there is very limited practical guidance on 
the implementation for phase 3 trials.  It is important but 
sometimes practically challenging to work with cross-functional 
team to reach a design that can address all critical needs. We 
developed a design and simulation process to add this unmet 
need.  
The objective of this presentation is to give an overview on this 
process and further illustrate it using different examples of 
Phase 3 clinical trials. 

Session 6: High dimensional analysis and Statistica  
Machine Learning 
Organizer: Yunzhang Zhu (Ohio State University) 
Chair: Lingsong Zhang (Purdue University) 

 

Individualized Subgroup Variable Selection 
Xiwei Tang (University  of Illinois at Urbana-Champaign) 
Abstract: We propose a novel individualized variable selection 
method which performs coefficient estimation, subgroup 
identification and variable selection simultaneously. In contrast 
to traditional model selection approaches, an individualized 
regression model allows different individuals to have different 
relevant variables. The key component of the new approach is to 
construct a separation penalty which utilizes cross-subject 
information and assumes that within-group subjects share the 
same homogeneous effect. This allows us to borrow information 
from subjects within the same subgroup, and therefore improve 
the estimation efficiency and variable selection accuracy for 
each individual. Another advantage of the proposed approach is 
that it combines strength of homogeneity and heterogeneity in 
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modeling, and therefore enhances the prediction power. We 
provide theoretical justification for the proposed approach, and 
propose an effective algorithm to achieve an individualized 
variable selection. Simulation studies and an application to the 
HIV longitudinal data are illustrated to compare the new 
approach to existing penalization methods. 

 

Estimating Network Memberships by Simplex Vertices Hunting 
Tracy Zheng Ke (The University of Chicago) 
Abstract: We consider the problem of estimating a mixed 
membership vector for each node in a social network with n 
nodes and K communities. For each node, the mixed 
membership vector is a K-dimensional vector characterizing the 
probabilities that this node belongs to different communities. 
We propose a Degree Corrected Mixed Membership (DCMM) 
model. This model generalizes the Stochastic Block Model by 
incorporating mixed memberships and degree heterogeneity.  
 
We propose a new approach Mixed-SCORE to membership 
estimation. It is motivated by a key observation: In the noiseless 
case, if we take the K leading eigenvectors of the adjacency 
matrix A and apply the SCORE normalization in Jin (2015), the 
rows of the resulting matrix form a low-dimensional simplex, 
which has K vertices and contains all information we need for 
the memberships. Therefore, at the heart of Mixed-SCORE is a 
Vertices Hunting step --- to estimate the simplex vertices from 
noisy data.  
 
We analyze Mixed-SCORE and derive its rate of convergence, 
using delicate Random Matrix Theory. The method is successfully 
applied to 4 network data sets (a coauthorship and a citee 
network for statisticians, a political book network, and a football 
network) with encouraging results. 

 

Sparse additive index model for survival prediction with 
genomic data 
Sijian Wang (University of Wisconsin‑Madison) 
Abstract: In this talk, motivated by genomic studies with survival 
outcomes, we propose a sparse additive-index model to 
integrate pathway information to survival models. The method 
simultaneously constructs an index for each pathway and 
estimates the corresponding link function to connect the index 
to the outcome. A novel constraint is proposed to solve the 
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identifiability issue when regularization on index parameters is 
present. Our proposed method can not only identify important 
pathways, but also select important genes within selected 
pathways. Furthermore, the proposed method has three good 
properties: 1) It is flexible to model the nonlinear association 
between genes and survival phenotype; 2) It automatically 
considers the interactions among genes within the same 
pathway; 3) It may distinguish the effects of a gene in all of 
pathways it belongs to. We have studied the theoretical 
properties of the methods. The methods are demonstrated using 
simulation studies and analysis on a TCGA ovarian cancer 
dataset. 

 

 

 

 

2017 ICSA Applied Statistics Symposium   
It will be held from Sunday, June 25 to Wednesday, June 
28, 2017 at the Hilton Chicago Downtown in Chicago, 
Illinois. Please send any inquiry to Dr. Lanju Zhang 
(Lanju.zhang@abbvie.com).  

Details can be found on the symposium website. 
http://bioinfo.stats.northwestern.edu/~icsa/  

Call for Invited Session Proposals: So far we have more 
than 100 session proposals. Online submission is open. An 
invited session will be 100 minutes with 4 speakers or 3 
speakers and one discussant. A proposal includes 1) session 
title, 2) organizer, 3) session chair, 4) list of speakers and 
discussant. It is required to confirm all speakers' 
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availability before submitting a proposal. The deadline for 
the invited session proposal is November 15, 2016.  

Call for Student Paper Award Applications: Up to eight 
student award winners will be selected. Each winner will 
receive a plaque or certificate, an award for travel and 
registration reimbursement up to $1,000 or a cash award of 
$550, whichever is bigger, as well as free registration for a 
short course. The deadline for applications is March 15, 
2017.  

Call for Short Course Proposals: Anyone who is interested in 
giving a one-day or half-day short course at 2017 ICSA Applied 
Statistics Symposium is welcome to submit a short-course 
proposal to Dr. Jun Zhao (zhao.jun@abbvie.com). The 
submission deadline is December 31, 2016. 
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