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Short Course  

October 12, 2017 

9:00am - 12:00pm (Glen Ballroom) 

Title: Artificial Intelligence, Machine Learning, and Precision 

Medicine  

Instructor: Haoda Fu, Ph.D.,  Eli Lilly and Company  

Abstract: This half day short course will provide an overview 

of statistical machine learning, and artificial intelligence 

techniques with applications to the precision medicine, in 

particular to deriving optimal individualized treatment 

strategies for personalized medicine. This short course will 

cover both treatment selection and treatment transition. The 

treatment selection framework is based on outcome weighted 

classification. We will cover logistic regression, support vector 

machine (SVM), – learning, robust SVM, and angle based 

classifiers for multi-category learning, and we will show how 

to modify these classification methods into outcome weighted 

learning algorithms for personalized medicine. The second 

part of short course will also cover the treatment transition. 

We will provide an introduction on reinforcement learning 

techniques. Algorithms, including dynamic programming for 

Markov Decision Process, temporal difference learning, 

SARSA, Q-Learning algorithms, actor-critic methods, will be 

covered. We will discuss on how to use these methods for 

developing optimal treatment transition strategies. The 

techniques discussed will be demonstrated in R. 
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Bio: Dr. Haoda Fu is a 

research advisor and a stats 

group leader for Machine 

Learning, Artificial 

Intelligence, and Digital 

Connected Care from Eli Lilly 

and Company. He is also an 

adjunct professor of 

biostatistics department, 

Indiana university school of medicine. Dr. Fu received his 

Ph.D. in statistics from University of Wisconsin - Madison in 

2007 and joined Lilly after that. Since he joined Lilly, he is 

very active in statistics methodology research. He has more 

than 70 publications in the areas, such as Bayesian adaptive 

design, survival analysis, personalized medicine, indirect and 

mixed treatment comparison, joint modeling, Bayesian 

decision making, and drug safety evaluation for rare events. 

In recent years, his research area focuses on machine 

learning and artificial intelligence. 
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October 12, 2017 

1:30pm - 4:30pm (Glen Ballroom) 

Title:  MCP-Mod: A statistical approach to design and 

analyze Phase II dose finding studies 

Instructor:  Frank Bretz, Ph.D., Novartis 

Abstract: Selecting the right dose is a critical step in 

pharmaceutical drug development.  The basic difficulty is the 

trade-off between wanted and un-wanted effects: selecting 

too high a dose may result in unacceptable safety problems, 

while selecting too low a dose may make the drug ineffective.  

In the past, dose finding studies were often designed using a 

small number of doses and a narrow dose-range.  This often 

led to the selection and use of an overly high dose with dose-

related adverse drug reactions emerging only after the new 

medicine had been introduced and used in large numbers of 

patients.  Only in more recent years has there been a 

significant shift towards investigating the full dose-response 

relationship with larger interest in the minimum effective dose. 

Traditional dose ranging designs do not provide explicit dose 

response characterization, and often lack precision to 

differentiate between active doses. In contrast, the MCP-Mod 

methodology provides a structured approach to model-based 

design and analysis of Phase II dose finding studies under 

model uncertainty while adjusting for multiplicity and is 

designed to increase the likelihood that a new medicine will 

progress through the final stages of development and onto 

the market. In this course we share our experiences of 

developing, implementing and fostering the use of MCP-Mod 

as an efficient statistical methodology for dose finding studies 

and which has recently received a positive CHMP 

Qualification Opinion and FDA Fit-for-Purpose Determination. 
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Bio: Frank Bretz, PhD, joined 
Novartis in 2004, where he is 
currently Global Head of the 
Statistical Methodology and 
Consulting group. Frank has a keen 
interest in advancing practices of 
drug development. He has supported 
the methodological development in 
various areas of pharmaceutical 
statistics, including dose finding, 
multiple comparisons, and adaptive 
designs. Frank is currently holding Adjunct professorial 
positions at the Hannover Medical School (Germany), 
Shanghai University of Finance and Economics (P.R. China), 
and Medical University of Vienna (Austria). Among other 
professional services, he is a co-founding editor of the 
Springer Series in Pharmaceutical Statistics and the incoming 
editor of Statistics in Biopharmaceutical Research. He has 
authored or co-authored more than 140 articles in peer-
reviewed journals and four books. Frank is a Novartis 
Distinguished Scientist, a recipient of the Susanne-Dahms-
Medal from the German Region of the International Biometric 
Society and a Fellow of the American Statistical Association. 
 

 

 

Cocktail Reception 

October 12, 2017 

4:30pm – 6:30pm (Garden Atrium) 

Free for all Registers. 
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Main Program 

October 13, 2017 

8:00  –  9:00 am 
Registration (Foyer) and  
Breakfast (Foyer and Glen Ballroom) 

9:00  –  9:10 am   
Opening Remarks (Glen Ballroom) 
Li Wang (AbbVie Inc.) & Alan Rong (Astellas 
Pharma Inc.)  

9:10  – 9:30 am  

Keynote Address (Glen Ballroom) 
Opportunities for statisticians in the era of big 
data and precision medicine 
Ivan Chan (AbbVie Inc.) 

9:30 – 9:50 am  

Keynote Address (Glen Ballroom) 
A few thoughts from an old statistician: how to 
make a difference without chasing the next 
shinny thing 
Kevin Chartier (Astellas Pharma Inc.) 

9:50 –10:20 am 

Keynote Address (Glen Ballroom) 
How the ICH E9 addendum around estimands 
may impact our clinical trials 
Frank Bretz (Novartis) 

10:20 –10:45am Break/Networking  

10:45–12:00 pm  

Parallel Session 1: Real World Evidence (RWE) and 
its applications in clinical development (Salon C) 

Parallel Session 2: Analysis methods in clinical trial 
monitoring (Salon D) 

12:00 – 1:00 pm Lunch (Garden Atrium) 

8:00 – 4:00 pm Student Poster Exhibition (Foyer)  

12:45 – 1:30 pm Student Poster Q&A Session (Foyer) 

12:45 – 1:30 pm Student Interview (Board Room) 

1:30  – 2:45 pm 
Parallel Session 3: Biomarker discovery and new 
technology (Salon C) 
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Parallel Session 4: Joint model and dynamic 
prediction (Salon D) 

  2:45 –  3:00 pm Break/Networking  

   
  3:00 – 4:15 pm 

Parallel Session 5: Subgroup identification and 
other statistical issues in clinical trial practice 
(Salon C) 

Parallel Session 6: Variable selection and 
nonparametric methods (Salon D) 

  4:20 – 4:45 pm 

Student Awards and Closing Remarks (Salon D) 
Lei Liu (Washington University in St. Louis) 
Alan Rong (Astellas Pharma Inc.) 
Li Wang (AbbVie Inc.)  

 

Parallel Sessions October 13, 2017 

10:45 am – 12:00 pm 

Session 1: Real World Evidence (RWE) and  
Its Application in Clinical Development (Salon C) 
Organizer: Xiang Zhang (Eli Lilly and Company) 
Chair: Li Wang (AbbVie Inc.) 

10:45 
– 
11:05 

Epidemiology Modeling and Analytics for Clinical Trial 
Design and Optimization 
Ryan Kilpatrick (AbbVie Inc.) 

11:05 
– 
11:25 

Advancing Comparative Effectiveness Estimation through 
Model Averaging 
Anthony Zagar*, Zbigniew Kadziola, Ilya Lipkovich, David 
Madigan, Douglas Faries  (Eli Lilly and Company) 

11:25 
– 
11:45 

Text Mining Methodology Applied in Medical Information 
– A Conceptual Approval Study of Medical Inquiries 
Alan Fan*, David Nimke, Hirotami Ohara, Nick Gelyana 
(Astellas Pharma Inc.) 

11:45  
– 
12:05 

Pragmatic Clinical Trials in Drug Development 
Dingfeng Jiang (AbbVie Inc.) 
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Session 2: Analysis Methods in Clinical Trial  
Monitoring (Salon D) 
Organizer: Wei Zhong (Takeda Pharmaceuticals) 
Chair: Xuan Liu (Astellas Pharma Inc.) 

10:45 
– 
11:10 

Time-to-event Data in Immunotherapy with Cure Rate 
and Fixed/Random Delayed Treatment Effect 
Shufang Liu*, Chenghao Chu, Alan Rong (Astellas Pharma 
Inc.) 

11:10  
– 
11:35 

The Trimmed Mean: A New Method for Handling 
Dropouts in Some Clinical Trial Settings 
Ming-Dauh Wang*, Jiajun Liu, Craig Mallinckrodt (Eli Lilly 
and Company)  

11:35  
– 
12:00 

Estimand: what we have learned so far                                                                                 
Fei Jie (Astellas Pharma Inc.)  

 
1:30 pm – 2:45 pm 

 

Session 3: Biomarker discovery and new  
Technology (Salon C) 
Organizer: Veavi Chang (Eli Lilly and Company) 
Chair: Veavi Chang (Eli Lilly and Company) 

1:30 
–  
1: 55 

Two-Stage Multiple Comparisons Adjustments for Protein 
and Gene Biomarker Discovery 
Veavi Chang (Eli Lilly and Company) 

1:55 
–  
2:20 

Biomarker identification based on a robust high-
dimensional test for comparing two means 
Wei Wang* and Nan Lin (Washington University in St. 
Louis) 

2:20 
–  
2:45 

Nonlinear regression improves accuracy of 
characterization of mass spectrometric assays 
Cyril Galitzine* and Olga Vitek (Northeast University) 
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Session 4: Joint Model and Dynamic Prediction 
(Salon D) 
Organizer: Lei Liu (Washington University in St. Louis) 
Chair: Abdullah Masud (AbbVie Inc.) 

1:30 
–  
1:55 

Applications of Joint Frailty Model to Heart Failure 
Clinical Studies 
Alex Yaroshinsky (Vital Systems, Inc.) 

1:55 
–  
2:20 

Dynamic risk prediction for cardiovascular disease 
using longitudinal risk factors 
Lihui Zhao (Northwestern University) 

2:20 
–  
2:45 

Causal mediation analysis on failure time outcome 
without sequential ignorability 
Zheng Cheng (University of Wisconsin-Milwaukee) 

 

3:00 pm – 4:15 pm 

Session 5: Subgroup Identification and Other 
Statistical Issues in Clinical Trial Practice (Salon C) 
Organizer: Xiang Zhang (Eli Lilly and Company) 
Chair: Gu Mi (Eli Lilly and Company) 
3:00 
–  
3:25 

Enhancement of the Adaptive Signature Design (ASD) 
for Learning and Confirming in a Single Pivotal Trial 
Gu Mi (Eli Lilly and Company) 

3:25 
–  
3:50 

Dose-Ranging Design and Analysis Methods to Identify the 
Minimum Effective Dose 
Hongtao Zhang*, Su Chen, Ying Zhang, Yihan Li, Wangang 
Xie, Yijie Zhou, Li Wang, Alan Hartford (AbbVie Inc.) 

3:50 
–  
4:15 

Several Statistical Issues in Survival Data with 
Delayed Treatment Effect 
Sophie Chen, Wei Li*, Alan Rong (Astellas Pharma Inc.) 
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Session 6: Variable selection and nonparametric 
methods (Salon D) 
Organizer: Lei Liu (Washington University in St. Louis) 
Chair: Zheng Cheng (University of Wisconsin-Milwaukee) 
3:00 
–  
3:25 

Variable selection and nonlinear effect discovery in 
partially linear mixture cure rate models  
Abdullah Masud, Zhangsheng Yu, Wanzhu Tu (AbbVie Inc.) 

3:25 
–  
3:50 

Nonparametric estimation of multivariate mixtures  
Yichao Wu (University of Illinois, Chicago) 

3:50 
–  
4:15 

Variable selection for random effects two-part 
models 
Lei  Liu (Washington University in St. Louis) 
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Keynote Speakers 

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, where he was Executive Director leading the 

statistical support for all clinical development programs in vaccines, 

women’s health and early oncology.  

Ivan earned a M.S. in Statistics from The Chinese University of 

Hong Kong and a Ph.D. in Biostatistics from University of 

Minnesota. Professionally, he serves as Executive Director of the 

International Society for Biopharmaceutical Statistics, an External 

Advisor to University of Hong Kong, and a past President of the 

International Chinese Statistical Association. Also, he is an 

Associate Editor (AE) for Statistics in Biosciences, Statistics in 

Biopharmaceutical Research, and Journal of Biopharmaceutical 

Statistics. He has published a book on 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. 
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Kevin Chartier, PhD 

Vice President 

Global Statistical Sciences 

Astellas Pharma Inc. 

 

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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Abstracts  

Session 1: Real World Evidence (RWE) and its  
application in clinical development   
Organizer: Xiang Zhang (Eli Lilly and Company) 
Chair: Li Wang (AbbVie Inc.) 

10:45 
– 
11:05 

Epidemiology Modeling and Analytics for Clinical 
Trial Design and Optimization 
Ryan Kilpatrick (AbbVie Inc.) 
Abstract: There are significant opportunities for real-world 
evidence (RWE) to support clinical trial design and 
optimization, specifically in order to improve trial feasibility 
and design decision making, to optimize the target patient 
population, to enhance site selection and site performance, 
as well as to evaluate and optimize performance of 
ongoing studies.  With regards to optimizing the target 
patient population, several enrichment approaches have 
been identified which are amenable to use of real-world 
evidence.   The first, practical enrichment, seeks to reduce 
“noise”  that might negatively impact power or precision.  
The second, predictive enrichment, involves use of RWE to 
inform inclusion and exclusion criteria, in order to optimize 
event rates and improve study efficiency.  The last, 
predictive enrichment, is focused on identifying patients 
with more optimal benefit risk profile, thereby increasing 
the likelihood of demonstrating a treatment effect. These 
approaches with examples will be discussed in the context 
of existing and evolving pharmacoepidemiologic methods.     

11:05 
– 
11:25 

Advancing Comparative Effectiveness Estimation through 
Model Averaging 
Anthony Zagara*, Zbigniew Kadziolaa, Ilya Lipkovichb, David 

Madiganc, Douglas Fariesa  

Abstract: Confounding often occurs in observational 

studies and results in treatment effect estimation 

challenges. With observational studies, typically a 

balancing score like the propensity score is estimated from 
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the data and incorporated into an estimate of the 

treatment effect. This can be done in a number of ways, 

such as regression, matching and inverse probability 

weighting. It is often not clear which method is the most 

appropriate and empirical evidence suggests no single 

method is uniformly best. More fundamentally, the true 

underlying structure (as a function of the confounders) for 

the balancing score as well as for the outcome is unknown 

and subject to model selection uncertainty. Simulations 

were conducted to assess the utility of using frequentist 

model averaging (FMA) with model cross-validation 

weighting to account for the model uncertainty in 

estimating the average treatment effect (ATE). We 

evaluated the performance of FMA in estimating the 

average treatment effect using data generated by 

underlying smooth functions, tree-based functions, and a 

mixture of smooth and tree-based functions. Commonly 

implemented basic models and more sophisticated 

machine learning methods were used as building blocks of 

the FMA estimator. We will present some simulation 

results and give some suggestions for using model 

averaging to estimate ATE. 

a Global Statistical Science, Eli Lilly and Company  
b Advisory Analytics, QuintilesIMS 
c Department of Statistics, Columbia University 

11:25 
– 
11:45 

Text Mining Methodology Applied in Medical 
Information – A Conceptual Approval Study of 
Medical Inquiries 
Alan Fana, David Nimkea, Hirotami Oharaa, Nick 
Gelyanab 
Abstract: The beginning of text analysis, we start with a 
string searching, regular expression looking up…..in 
published abstract, call center records, or physician notes.  
But one step away from these commonly used 
technologies, we found that it is more important to identify 
deep representations of these words. These tasks include 
relational search, noun-modifier classification, and analogy 
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detection. A four-step approach is widely used in the 
natural language processing: embed, encode, attend, and 
predict. In this presentation, we will briefly introduce the 
conceptual frame of these steps, explore some applications 
of text mining in the pharmaceutical industry. Then, we will 
go through a conceptual approval study conducted by 
Astellas RWI group to discriminate characteristics of 
medical information inquires in the extent of clinical 
means, and the ethical and other challenges faced in text 
analysis studies. 
a Real World Infomatics, Astellas Pharma Inc., Northbrook, 
IL 
b Medical Information Medical information Call Centerm 
Astellas Pharma Inc., Northbrook, IL 

11:45  
–  
12:05 

 Pragmatic Clinical Trials in Drug Development 
Dingfeng Jiang (AbbVie Inc.) 
Abstract: Pragmatic clinical trial (PCT) is an important type 

of study for effectiveness assessment in drug development. 

This session will introduce the general concept of PCT. The 

statistical aspects of PCT will be the focus of the discussion. 

An example of PCT will also be introduced for illustration 

purpose. 

Session 2: Analysis Methods in Clinical Trial Monitoring 
Organizer: Wei Zhong (Takeda Pharmaceuticals) 
Chair: Xuan Liu (Astellas Pharma Inc.) 

10:45 
– 
11:10 

Time-to-event Data in Immunotherapy with Cure Rate 
and Fixed/Random Delayed Treatment Effect  
Shufang Liu*a, Chenghao Chub, Alan Ronga 
Abstract: A cancer clinical trial with immunotherapy 
usually has two special features, which are patients being 
potentially curable from the cancer and treatment taking 
clinical effect after certain fixed or random delay time. 
These features have impacts on designs and analyses of the 
cancer studies. In the fixed delay time situation, how the 
delay time and cure rate would impact the power and 
study duration were studied in simulation. In the random 
delay time situation, a weighted log-rank test was 
proposed based on the piece-wise proportional hazard 
cure rate model. 
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a Data Science, Astellas Pharma Inc., Northbrook, IL 
b Indiana University-Purdue University Indianapolis, 
Indianapolis, IN 

11:10  
– 
11:35 

The Trimmed Mean: A New Method for Handling 
Dropouts in Some Clinical Trial Settings 
Ming-Dauh Wang*, Jiajun Liu, Craig Mallinckrodt (Eli Lilly 
and Company) 
Abstract: In some clinical trial scenarios for some 
estimands dropout does not necessarily result in missing 
data because the dropout is considered to be the endpoint.  
For example, an NRI analysis of a categorical outcome can 
be seen as NOT actually imputing missing values, but rather 
defining dropouts as treatment failures.   For continuous 
endpoints, BOCF can be seen in a similar light as those who 
dropout will not in the long run have any improvement 
from the drug.  However, these methods entail the rigid 
and often invalid assumption that there is no benefit from 
non-pharmacologic factors – that is, that the response rate 
/ mean change in the placebo group is zero.  The trimmed 
mean was developed and proposed by a prominent FDA 
statistician as an alternative analytic approach for these 
scenarios.  However, the research supporting the approach 
was not extensive.  Therefore, we conducted a simulation 
study and an analysis of actual clinical trial data to better 
understand the operational characteristics of the trimmed 
mean method.  In the presentation we will review relevant 
background and present the results of the simulation study 
and real data analysis. 

11:35  
–  
12:00 

Estimand: what we have learned so far 
Fei Jie (Astellas Pharma Inc.) 
Abstract: The ICH E9 R1 draft version (dated 16 June 

2017) was released for public consultation in the end of 

August. Compared with the final concept paper, this draft 

has many improvements. Estimand remains an area of 

active research.  We have been closely monitoring the 

development of estimand. This presentation is a progression 

report on what we have learned so far. It will be based on 

the final concept paper with some updates from draft 

version of ICH E9R1. 
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Session 3: Biomarker discovery and new technology 
Organizer: Veavi Chang (Eli Lilly and Company) 
Chair: Veavi Chang (Eli Lilly and Company) 

1:30 
–  
1: 55 

Two-Stage Multiple Comparisons Adjustments for Protein 
and Gene Biomarker Discovery 
Veavi Chang (Eli Lilly and Company) 
Abstract: Biomarkers play an important role for early 
diagnosis and drug development. Main purpose of 
biomarker discovery research is to detect a change of a 
patient across a panel of markers that correlates with the 
risk of a disease or with the benefit of a treatment. 
Statistical analysis focuses on comparing differences 
among multiple contrasts of paired groups (healthy vs 
disease stage 1, healthy vs disease stage 2 or placebo vs 
low dose of drug, placebo vs high dose of drug) across 
multiple markers. New challenges in multiple comparisons 
adjustments arise with these two dimensional data of 
multiple markers and groups. Current methods either 
adjust multiple contrasts at a given marker or adjust 
multiple markers at a given contrast. We propose two-
stage multiple comparisons adjustments to account for 
both multiple markers and contrasts. Two case studies of 
protein biomarkers discovery from ELISA assays and gene 
biomarkers discovery from qPCR assays are illustrated the 
entire framework including significance analysis, multiple 
comparisons adjustments, and across-markers across-
contrasts visualizations. 

1:55 
–  
2:20 

Biomarker identification based on a robust high-
dimensional test for comparing two means 
Wei Wang* and Nan Lin (Washington University in Saint 
Louis) 
Abstract: In a wide range of applications such as genomics, 

modern technology allows huge amounts of data to be 

collected, but the quality of the data may be low. The 

samples collected from a moderate tailed distribution 

often contain a small number of outliers in each feature, 

and thus there can be a fairly large amount of outliers in 

total for high dimensional data.  We propose a robust two-

sample test of mean vectors under dependence against 

sparse and strong alternatives for high dimensional 
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cellwise contaminated data. Simulation studies are carried 

out to demonstrate the numerical performance.  An 

application in biomarker identification is illustrated via the 

Alzheimer’s disease data. 

2:20 
–  
2:45 

Nonlinear regression improves accuracy of 
characterization of mass spectrometric assays 
Cyril Galitzine* and Olga Vitek (Northeast University) 
Abstract: The need for assay characterization is ubiquitous 
in quantitative mass spectrometry-based proteomics. 
While many assay characteristics can be defined and 
measured, the limit of blank (LOB) and limit of detection 
(LOD) are particularly useful figures of merit. In practice, 
these are determined by repeatedly measuring the 
intensity of samples with known analyte concentrations so 
as to build an intensity-concentration response (measured 
intensity vs spiked concentration). They, for instance, allow 
the comparison of competing quantitative mass 
spectrometric workflows, or the quantification of the 
sensitivity and reproducibility of a clinical research assay. 
As of early 2017, over 1,300 articles indexed on PubMed 
report LOD values. Many different methods have been 
proposed although methods based on linear regression are 
currently the most commonly used to calculate the LOB 
and LOD. Their first step is to fit a linear regression to the 
intensity-concentration response (i.e. measured intensity 
vs known concentration) for every peptide. LOB and LOD 
are then calculated based on the fit. Linear methods do 
not, however, provide accurate LOB/LOD values when a 
noise threshold is present at low concentrations, which is a 
very common situation. In this talk, I will illustrate the 
problems with current methods and then propose a new 
non-linear assay characterization method which correctly 
captures this threshold thus resulting in more accurate 
LOB/LOD values. The performance of the proposed method 
is evaluated for 13 different datasets. Whenever 
substantial noise thresholds are present, large accuracy 
improvements (~20-40%) are observed when the new 
method is used. The latter furthermore corrects the 
consistent overestimation of the LOB/LOD characteristic of 
the standard method. 
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Session 4: Joint Model and Dynamic Prediction 
Organizer: Lei Liu (Washington University in St. Louis) 
Chair: Abdullah Masud (AbbVie Inc.) 

1:30 
–  
1: 55 

Applications of Joint Frailty Model to Heart Failure Clinical 
Studies 
Alex Yaroshinsky (Vital Systems, Inc.) 
Abstract: Patients with advanced HF are characterized by 
frequent HF-related hospitalizations and other recurrent 
HF events. Patients who experienced recurrent HF events 
may be at an increased risk of having additional HF events 
as well as terminal cardiac events (TCE). Therefore, HF 
events and TCE (left ventricular assist device implant, heart 
transplant, artificial heart, or cardiac death) within a 
patient may not be independent. Specific applications of 
joint frailty model (JFM) to various Phase II and Phase III HF 
clinical trials will be discussed. The implementation and 
interpretation challenges, sample size estimation, 
regulatory issues discussed with US FDA and EU EMA will 
be presented. 

1:55 
–  
2:20 

Dynamic risk prediction for cardiovascular disease using 
longitudinal risk factors  
Lihui Zhao (Northwestern University) 
Abstract: Cardiovascular disease (CVD) is the leading cause 
of morbidity and mortality. CVD risk prediction plays a 
central role in clinical CVD prevention strategies, by aiding 
decision making for lifestyle modification and to match the 
intensity of therapy to the absolute risk of a given patient. 
Various CVD risk factors have been identified and used to 
construct multivariate risk prediction algorithms. However, 
these algorithms are generally based on the risk factors 
measured at a single time. Since risk factors like blood 
pressure (BP) are regularly collected in clinical practice, and 
electronic medical records are making longitudinal data on 
these risk factors available to clinicians, dynamic prediction 
of CVD risk on a real-time basis using the history of CV risk 
factors will likely improve the precision of personalized 
CVD risk prediction. We will present methods to build 
dynamic CVD risk prediction models using longitudinal risk 
factors. The pooled data from multiple community-based 
CVD cohorts will be used.  
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2:20 
–  
2:45 

Causal mediation analysis on failure time outcome 
without sequential ignorability  
Zheng Cheng (University of Wisconsin-Milwaukee) 
Abstract: Mediation analysis is an important topic as it 
helps researchers to understand why an intervention 
works. Most previous mediation analyses define effects in 
the mean scale and require a binary or continuous 
outcome. Recently, possible ways to define direct and 
indirect effects for causal mediation analysis with survival 
outcome were proposed. However, these methods mainly 
rely on the assumption of sequential ignorability, which 
implies no unmeasured confounding. To handle the 
potential confounding between the mediator and the 
outcome, we proposed a structural additive hazard model 
for mediation analysis with failure time outcome and 
derived estimators for controlled direct effects and 
controlled mediator effects. Our methods allow time-
varying effects. Simulations showed that our proposed 
estimator is consistent in the presence of unmeasured 
confounding while the traditional additive hazard 
regression ignoring unmeasured confounding produces 
biased results. We also extend our method to a structural 
additive sub-distribution hazard model for competing risk 
data and using regression calibration to handle 
measurement error in the exposure/mediator. 

Session 5: Subgroup Identification and Other  
Statistical Issues in Clinical Trial Practice 
Organizer: Xiang Zhang (Eli Lilly and Company) 
Chair: Gu Mi (Eli Lilly and Company) 

3:00 
–  
3: 25 

Enhancement of the Adaptive Signature Design (ASD) for 
Learning and Confirming in a Single Pivotal Trial 
Gu Mi (Eli Lilly and Company) 
Abstract: Because of the complexity of cancer biology, 
often the target pathway is not well understood at the 
time that phase III trials are initiated. A 2-stage trial design 
was previously proposed for identifying a subgroup of 
interest in a learn stage, on the basis of 1 or more baseline 
biomarkers, and then subsequently confirming it in a 
confirmation stage. In this article, we discuss some 
practical aspects of this type of design and describe an 
enhancement to this approach that can be built into the 
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study randomization to increase the robustness of the 
evaluation. Furthermore, we show via simulation studies 
how the proportion of patients allocated to the learn stage 
versus the confirm stage impacts the power and provide 
recommendations. 

3:25 
–  
3:50 

Dose-Ranging Design and Analysis Methods to Identify 
the Minimum Effective Dose 
Hongtao Zhang*, Su Chen, Ying Zhang, Yihan Li, Wangang 
Xie, Yijie Zhou, Li Wang, Alan Hartford (AbbVie Inc.) 
Abstract: In dose ranging clinical trials, it is critical to 
investigate the dose-response profile and to identify a 
minimum effective dose (MED) to guide the dose selection 
for phase 3 confirmatory trials.  Traditional dose ranging 
trials focus on pairwise comparisons between placebo and 
each investigational dose, while in recent years MCP-Mod 
(Multiple Comparison Procedures & Modeling) arose and 
gained popularity in the design and analysis of dose ranging 
trials. Comprehensive comparison between MCP-Mod and 
other methods have been made on continuous variables 
assuming a normal distribution in literature. We extended 
the comparison to binary/binomial response variables. Via 
simulation, the rate of correct and incorrect MED 
identification are compared for Dunnett’s test, trend test 
and MCP-Mod for a variety of underlying dose response 
profiles including both monotone and non-monotone dose 
responses and are compared under a large number of trial 
design settings. The precision of MED estimation using 
MCP-Mod is also evaluated comparing the design options 
of more dose levels and smaller sample size per dose 

versus fewer dose levels and larger sample size per dose. 
3:50 
–  
4:15 

Several Statistical Issues in Survival Data with Delayed 
Treatment Effect 
Sophie Chena, Wei Lib*, Alan Rongb  
Abstract: For randomized controlled trials with a delayed 
treatment effect, there is a delay period before the 
experimental treatment starts to exhibit a beneficial effect. 
Delayed treatment effect is a common phenomenon in 
cancer immunotherapies. It is important to estimate the 
time of delay of effect as this information is essential in 
characterizing the whole risk profile of the therapies and 
summarizing the average and post-delay effects. For the 
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case of fixed delay time, we propose a maximum likelihood 
estimator and evaluate the performance of this estimator 
via simulation. We further demonstrate two functions that 
link the pre- and post- delay hazard ratios to the average 
hazard ratio given a fixed delay time. We show that these 
functions can precisely estimate the Cox model based 
average hazard ratio. For the case of random delay time, 
where the delay time may vary from patient to patient, we 
propose a semiparametric joint survival model for delay 
time and time to failure to jointly estimate the mean delay 
time and the post-delay hazard ratio, assuming a Beta 
distribution for the delay time. We further demonstrate an 
extension of the model that incorporates and estimates 
subgroup-specific delay time. Simulation study is presented 
to illustrate finite-sample properties of the proposed 
model. The model is applied to data from a RCT of stage III 
colon cancer. Finally, we compare the power of several 
testing strategies under delayed treatment effect. 
a University of Michigan, Ann Arbor, MI 
b Data Science, Astellas Pharma Inc., Northbrook, IL 

Session 6: Variable selection and nonparametric methods  
Organizer: Lei Liu (Washington University in St. Louis) 
Chair: Zheng Cheng (University of Wisconsin-Milwaukee) 

3:00 
–  
3: 25 

Variable selection and nonlinear effect discovery in 
partially linear mixture cure rate models 
Abdullah Masud*, Zhangsheng Yu, Wanzhu Tu (AbbVie Inc.) 
Abstract: Failure-time data with long-term survivors are 

frequently encountered in clinical investigations and they 

are often analyzed with mixture cure rate models. Existing 

model selection procedures for mixture cure rate models 

do not readily discriminate nonlinear effects in the selected 

variables. Herein, we consider selection of variables 

through a procedure for discovery of nonlinear effects. We 

propose a new procedure based on the Least Absolute 

Shrinkage and Selection Operators (LASSO) to determine 

the model composition. Specifically, by partitioning each 

variable into linear and nonlinear components, we use a 

LASSO procedure to select the linear and nonlinear 

components as appropriate. Operationally, we model the 
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nonlinear components by cubic B-splines. The procedure 

adds to the existing variable selection methods an ability to 

discover hidden nonlinear effects in a cure rate model 

setting. To implement, we ascertain the maximum 

likelihood estimates using an Expectation Maximization 

(EM) algorithm. We conduct an extensive simulation study 

to assess the operating characteristics of the selection 

procedure. We illustrate the use of the method by 

analyzing data from a real clinical study. 

3:25 
–  
3:50 

Nonparametric estimation of multivariate mixtures  
Yichao Wu (University of Illinois, Chicago) 
Abstract: A multivariate mixture model is determined by 

three elements: the number of components, the mixing 

proportions and the component distributions. Assuming 

that we are given the number of components and that 

each mixture component has independent marginal 

distributions, we propose a non-parametric method to 

estimate the component distributions in a multivariate 

mixture model. The basic idea is that we convert the 

estimation of density functions as a problem of estimating 

the coordinates of density functions under a good set of 

basis functions. Specifically, we construct a set of basis 

functions by using conditional density functions and try to 

recover the coordinates of component distributions under 

this basis. Furthermore, we show that our estimator for the 

component density functions are consistent. In the 

simulation study, we compare our algorithm with other 

existing non-parametric methods of estimating component 

distributions in mixture models under the assumption of 

conditionally independent marginals. 

3:50 
–  
4:15 

Variable selection for random effects two-part models  
Lei  Liu (Washington University in St. Louis) 
Abstract: Two-part random effects models have been 
applied to longitudinal studies for zero-inflated (or semi-
continuous) data, characterized by a large portion of zero 
values and continuous non-zero (positive) values. Examples 
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include monthly medical costs, daily alcohol drinks, etc. As 
the advance of information technology for data collection 
and storage, the number of variables available to 
researchers can be rather large in such studies. To avoid 
curse of dimensionality and facilitate decision making, it is 
critically important to select covariates that are truly 
related to the outcome. In this paper, we will consider 
variable selection approaches and apply the “minimum 
information criterion" method to select variables in the 
random effects two-part model. The estimation is 
conducted by adaptive Gaussian quadrature which can be 
conveniently implemented in SAS Proc NLMIXED. The 
behavior of our approach is evaluated through simulation, 
and an application to a longitudinal alcohol dependence 
study is provided. 

 


