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Recent Advances and Emerging Challenges of Clinical Trial Methodologies 

H.M. James Hung, Sue-Jane Wang 
 

Course 1: Sunday, February 27, 10:00 – 16:30. 
 
Abstract 
Clinical trial methods are increasingly complex, particularly in regulatory applications. Partly due to 
the potential ethical issues with use of placebo, the clinical research increasingly involves an active (or 
positive) control as a comparative arm for assessing the benefit or risk of a test treatment. Non-
inferiority trial design has therefore been revisited. On another front, following the invention of group 
sequential design, a collection of adaptive designs have been stipulated to improve the efficiency of 
clinical development programs. Evidential standard promotes consideration of more innovative trial 
designs and inferential frameworks for studying more than one objective, endpoint or patient subgroup 
in a regulatory submission. Consequently, the innovative designs involve more complex methods for 
multiple comparisons, proper utilization of biomarkers or pharmacogenomics data, and globalization 
of clinical trial strategy. This short course will cover the following topics: 
 
 1. Active controlled trial design 
      Non-inferiority trial with a placebo arm 
   Non-inferiority trial without a placebo arm 
   Approaches to define non-inferiority margin 
   Intent-to-treat versus per-protocol versus on-treatment analysis 
   Testing for superiority and non-inferiority 
 2. Adaptive design 
   Sample size re-estimation 
   Adaptive selection (such as dose, patient population) 
   Multiplicity in adaptive designs 
 3. Multiple comparison considerations 
   Primary endpoint family versus secondary endpoint family 
   Composite endpoint 
 4. Roles of modeling and simulation 
   Early phase trial 
   Pivotal trial 
 5. Pharmacogenomics study 
   Early phase study 
   Biomarker development 
   Confirmatory trial 
 6. Multi-regional clinical trial 
   Inconsistency in treatment effect among regions 
   Internal bridging vs external bridging 
   Design and analysis considerations 
 
Presenters 
Dr. H.M. James Hung is Director of Division of Biometrics I, Office of Biostatistics, Center for Drug Evaluation and 
Research (CDER), U.S. Food and Drug Administration (FDA). He is an author of over 90 papers and book chapters in 
statistical and medical literature. His research interests include factorial design clinical trials, utility of p-value distribution, 
adaptive design/analysis in clinical trials, and non-inferiority trials, multi-regional clinical trials. He made major 
contributions to regulatory reviews of many large mortality or morbidity clinical trials in cardiovascular and renal disease 
areas. He has presented over 180 invited talks and short courses in his research areas. Dr. Hung received two FDA/CDER 
Scientific Achievement Awards, one FDA Scientific Achievement Group Award and many other awards for the recognition 
of his scientific contributions to the US FDA. Currently, he serves as an Editor-in-Chief for Journal of Pharmaceutical 
Statistics and an Associate Editor for Statistics in Medicine and Journal of Biopharmaceutical Statistics. He is a Fellow of the 
American Statistical Association and an elected member of the International Statistical Institute.  
 
(continued on the next page) 
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Dr. Sue-Jane Wang is Associate Director for Pharmacogenomics and Adaptive Design, Office of Biostatistics, Office of 
Translational Sciences, CDER, FDA. Dr. Wang is an author of over 90 papers and book chapters in statistical, clinical, 
genetic, bioinformatics, and pharmacogenomics literature. Her recent research interests have focused on issues in the 
adaptive design and analysis methods of clinical trials, and biomarker associated pharmacogenomics drug-diagnostic 
development. She has presented over 200 invited talks, discussion, and short courses in her research areas including non-
inferiority, multi-regional trials. Dr. Wang was recently awarded the FDA level Scientific Achievement individual Awards in 
recognition of her sustained record of published regulatory research in statistical design and methodology advancing complex 
and emerging clinical trial designs and analysis that support regulatory guidance, policies and review. She is an elected 
member of the International Statistical Institute. She has served as an Editor-in-Chief for Pharmaceutical Statistics, and is an 
Associate Editor for Statistics in Medicine and Statistics in Biosciences. She is conference chair for the upcoming MCP 
conference.  
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Introduction to Statistical Issues in Drug Development 

Simon Day, Armin Koch, Thomas Lang 
 

Course 2: Monday, February 27, 09:00 – 17:30. 
 
Abstract 
This course will provide an insight into statistical issues for people such as scientific administrators 
from the EMA or assessors from national competent authorities, as well as those involved in clinical 
trials and regulatory submissions within pharmaceutical and biotech companies.  It is a non-technical 
overview of issues, aimed at raising awareness and understanding of many important issues. 
 
Overview of content 
 Populations, samples and study designs, survival analysis.  Blinding and randomization, types of 

controls.  
 Descriptive statistics, confidence intervals and hypothesis testing. 
 Confirmatory versus exploratory trials.  Intention to treat, “fully analysis sets” and per protocol 

analyses. 
 Power and sample size, multiplicity and missing data. 
 Superiority, equivalence and non-inferiority trials. 
 Data monitoring committees, interim analyses, sequential and adaptive designs. 
 Meta-analysis   
 
 
Presenters 
Dr. Simon Day: Simon has spent 25 years working in clinical trials, mostly in the pharmaceutical industry but also including 
five years at the UK and European regulatory agencies.  He currently works for Roche as a global statistical and regulatory 
consultant. He is a former president of the International Society for Clinical Biostatistics; he is an associate editor of Statistics 
in Medicine, on the editorial board of Pharmaceutical Statistics and joint editor of the Journal of the Royal Statistical 
Society. He has published widely in statistical and medical journals, is author of one book ‘Dictionary for Clinical Trials’ and 
is joint editor of the ‘Textbook of Clinical Trials’ both published by Wiley. He is chairman of the External Advisory Panel for 
the Department of Statistics at Oxford University; an external examiner at the London School of Hygiene and Tropical 
Medicine; and an Associate on the faculty at Johns Hopkins University in Baltimore.  He also serves on the West London 
Research Ethics Committee in London. 
 
Prof. Dr. Armin Koch: Armin Koch received his Diploma in Mathematics from Heidelberg University in 1988. He has been 
working as a Research Assistant at the Department of Biostatistics at the German Cancer Research Center and wrote his 
thesis in Medical Biometry at the department of Biometry of the Medical Faculty at the University of Heidelberg. From 1999 
to 2008 he has been working at the Federal Institute for Drugs and Medical Devices (BfArM) in Germany and was head of 
the Biostatistics Group from 2002 onwards and head of the Biostatistics and Pharmacokinetics Group since 2005. Since 
September 2008 he is the Director of the Institute for Biometry at Hannover Medical School. Dr. Koch is a member of the 
Scientific Advice Working Party (SAWP) of the Committee for Medicine Products for Human Use (CHMP) at the emea in 
London. 
 
Mag. Thomas Lang: Thomas has more than 15 years of experience in the field of biostatistics. He spent eight years in 
academic medical research, followed by almost three years in clinical research in the pharmaceutical industry. He currently 
works for AGES PharmMed – Austrian Medicines and Medical Devices Agency as statistical assessor. As a member of the 
Scientific Advice Working Party and the Biostatistics Drafting Group at the EMA, he is heavily involved in different tasks 
related to methodological and statistical issues in the regulatory field. In the past he was repeatedly lecturing introductory 
biostatistics courses at the Vienna School of Clinical Research (together with Simon Day). He has published and co-authored 
in statistical and medical journals. 
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Statistical Approaches to Biopharmaceutical Product Safety Surveillance 

Jie Chen, Yi Tsong 
 
Course 3: Monday, February 28, 09:00 – 12:30. 
 
Abstract 
There has recently been an increasing focus on the safety of biopharmaceutical products. For instance, 
the Institute of Medicine (IOM) presented to the US Congress in 2006 a report on the future of drug 
safety in which 25 recommendations were suggested in order to bring the strengths of the pre-
licensure process to post-licensure phase to fulfill a life-cycle approach to the study, regulation and 
communication about the risks and benefits of medical products. As a direct response to the IOM 
report, the Food and Drug Administration Amendments Acts (FDAAA), signed into law in September 
2007, called for active safety surveillance and analysis through developing methods to obtain access to 
and establish risk identification and analysis system for multiple data sources. In May 2008, the Food 
and Drug Administration issued The Sentinel Initiative: National Strategy for Monitoring Medical 
Product Safety, a strategic blueprint for safety surveillance system. While introducing the science of 
safety, the Sentinel Initiative stresses information technology enhancement and integration, as well as 
some key FDA activities in risk identification, assessment and minimization. Obviously, statistical 
methods play an increasingly important role in monitoring, detection and evaluation of 
biopharmaceutical safety signals. Appropriate applications of these methods and their integration into 
routine quantitative Pharmacovigilance practice during the life cycle of a product will ensure early 
detection of true safety signals, reduce the rate of false signals and false non-signals, and hence protect 
the interest of both consumers and manufacturers. 
 
This short course covers materials of statistical methods for monitoring, detection and evaluation of 
safety signals in both clinical and post-marketing settings. It starts with summarization of concepts, 
classification of safety problems, current regulatory initiatives as well as data bases. Statistical 
methods to be discussed consist of boundary approaches for safety monitoring, hypothesis testing for a 
known association of safety problems with a class of products for an increasing or decreasing trend in 
reported frequency or severity, reporting disproportionality analysis for post-marketing spontaneous 
reporting data bases, generalized linear models for more sophisticated analysis to handle confounding, 
biases, etc. The choice of statistical methods at various settings and some general issues and 
challenges in safety signal analysis will be discussed. The methods presented will be illustrated 
through real examples.  
 
Presenters 
Jie Chen, M.D., Ph.D.,  is the head of Biostatistics and Statistical Programming, Merck Serono R&D Beijing Hub. Before 
joining Merck Serono, he was Director of Statistics at Abbott Laboratories, Abbott Park, Illinois, and an Associate Director at 
Merck Research Laboratories (MRL), Upper Gwynedd, Pennsylvania, US. Jie received an M.D. in 1984 from Shanghai First 
College of Medicine, an MPH in 1994 in biostatistics & epidemiology from the University of Oklahoma Health Science 
Center, Oklahoma City, and a Ph.D. in 2003 in statistics from Temple University, Philadelphia, Pennsylvania. Jie has been 
with biopharmaceutical industry for more than 16 years. His experience includes statistical methodology research for non-
clinical, pre-clinical and clinical development, as well as post-approval safety surveillance. He currently collaborates with 
others from industry and academia to develop innovative statistical methods for early detection of safety signals in both 
clinical and post-clinical settings. Jie is a co-organizer of the 4th international conference on MCP, a co-guest editor of a 2007 
special issue of Biometrical Journal and 2009 special issue of Statistics in Biopharmaceutical Research, a co-founder of the 
International Society for Biopharmaceutical Statistics and a co-chair of the Executive Committee for the First International 
Symposium on Biopharmaceutical Statistics held from June 30 – July 2, 2008, in Shanghai, China. He is a member of the 
Current Index to Statistics (CIS) Management Committee. 
 
Yi Tsong, Ph.D. is Deputy Director of Division of Biometrics VI, CDER, FDA. This Division provides statistical services to 
center-wide drug safety assessment, center-wide pharmacological- toxilogic review, Integrated Review Team of QT Studies, 
Office of Generic Drug Products, Office of New Drug Quality Assessment, and Control Substance Staff. In his over-twenty 
year services in FDA, he performed review and research in both clinical and non-clinical studies. He publishes research 
works on thorough QT studies in the two J. of Biopharmaceutical Statistics special issues on thorough QT studies (2008 and 
2009). Of which he is the Co-guest Editor. He serves as an Associate Editor for Statistics in Medicine and J of 
Biopharmaceutical Statistics currently. 
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Dose Finding Studies: Methods and Implementation 

José Pinheiro, Frank Bretz 
 
Course 4: Monday, February 28, 09:00 – 12:30. 
 
Abstract 
Despite revolutionary advances in basic biomedical science, the number of new drug applications has 
been declining over the past several years. In response, different initiatives, such as the Critical Path 
Initiative, have been put in place to identify and propose ways to address the key drivers behind this 
pharmaceutical industry pipeline problem. One well-known cause is poor dose selection for 
confirmatory trials resulting from inappropriate knowledge of dose response relationship (efficacy and 
safety) at the end of Phase II.  
 
This course will discuss the key statistical issues leading to the problems currently observed in dose 
finding studies and will review basic multiple comparisons and modeling methods traditionally used in 
these studies, highlighting potential resulting problems. Novel approaches based on a combination of 
multiple comparisons and modeling, as well as adaptive dose-ranging designs, will be presented and 
illustrated via practical examples. Results, conclusions and recommendations from the PhRMA 
working group on Adaptive Dose-Ranging Studies will be presented and discussed.  
 
Presenters 
Dr. José Pinheiro is a Senior Director in the Adaptive Designs group at Janssen Pharmaceuticals of Johnson & Johnson, 
where he has been since November 2009. He has been involved in the development and implementation of innovative 
statistical methods for early and late phase clinical trials across a wide range of therapeutic areas, such as oncology, 
neurosystems, cardiovascular, transplantation, infectious diseases, respiratory diseases, and dermatology. He received his 
Ph.D. in Statistics from the University of Wisconsin – Madison in 1994 and did postdoctoral work for two years in the 
Biostatistics department at the same university. He is a past-chair of the Statistical Computing Section of ASA. Since 2005, 
Dr. Pinheiro has served as a co-leader of the PhRMA working group on Adaptive Dose Ranging Studies and participated in 
the PhRMA working group on Adaptive Designs.  He is a past member of the PhRMA Biostatistics and Data Management 
Technical Group, and the current vice-chair of its follow up, the Biostatistics, Computing and Data Management in the 
Pharmaceutical Industry scientific working group of DIA. He was the co-chair for the 2006 ENAR meeting of the 
International Biometric Society and past secretary of ENAR. He is an associated editor for the Biometrical Journal, Statistics 
in Biopharmaceutical Research, and Statistics in the Biosciences. The author of a book on and the most widely used software 
in S-PLUS and R for mixed-effects models, eight book chapters, and over 50 refereed papers, Dr. Pinheiro has presented over 
20 short courses and given over 80 invited presentations at conferences, government agencies, and universities around the 
world. 
 
Dr. Frank Bretz received his Ph.D. from the University of Hannover, Germany, in 1999. After four years as Assistant 
Professor at the University of Hannover, Frank finished in 2004 his post-doctoral thesis (“Habilitation”) at the Hannover 
Medical School. In the same year he joined Novartis Pharma, where he is currently Global Head of the Statistical 
Methodology group. He has supported the methodological development in various areas of drug development, including 
dose-finding, multiple comparisons, and adaptive designs. For his contributions to the company, in 2008 he received the 
Novartis Leading Scientist award. Since 2007 he is an Adjunct Professor at the Hannover Medical School. Frank was a core 
member of the PhRMA working groups on “Adaptive Dose-Ranging Designs” and “Novel Adaptive Designs”. From 2002 
until 2010 he was treasurer of the German Region of the International Biometric Society (IBS). From 2004 until 2007 he was 
head of the working group on “Statistical Methods in Bioinformatics” of the German Region / IBS. He serves as an 
associated editor for Biometrics, Statistics in Medicine, Biometrical Journal, and Journal of Statistical Computation and 
Simulation. He has authored or co-authored more than 70 articles in peer-reviewed journals and four books. 
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Statistics in Research and Non-Clinical Safety Development 

Ludwig Hothorn, Richardus Vonk 
 
Course 5: Monday, February 28, 14:00 – 17:30. 
 
Abstract 
Statistical methods are an integral part of the drug discovery and preclinical safety process. However, 
despite considerable progress in statistical methodology, these methods tend not to be fully utilized in 
the preclinical development process. Furthermore, whereas toxicological studies are governed by 
regulatory guidelines, these guidelines are mostly noncommittal with respect to the type of statistical 
analysis methods. 
 
This course will focus on novel statistical methods that apply to drug discovery and preclinical safety 
assessments. In particular, key statistical issues in the common analysis strategies are discussed, and 
alternatives are offered.  A main topic will be the comparison between the common-used “proof of 
hazard” with the more appropriate “proof of safety” with application in chronic toxicity, mutagenicity 
and long-term carcinogenicity studies. Using real data examples, related software solutions will be 
demonstrated. 
 
Presenters 
Prof. Dr. Ludwig Hothorn currently heads the Institute of Biostatistics at the Leibniz University Hannover. He received the 
PhD degree from the Technical University Dresden, in 1974 and the post-doctoral degree (Habilitation Dr. rer. nat. habil) in 
Biostatistics from the Martin-Luther University, Halle (Germany) in 1990. Between 1974 and 1993 he worked in 
pharmaceutical industry, mainly as biostatistician in toxicology and pharmacology. Dr. Hothorn’s main statistical research 
activities focused on multiple testing procedures and dose-response analysis in preclinical research, statistical methods in 
quantitative genetics, and computational statistics. He is author or co-author of over 100 biostatistical publications in 
international peer-reviewed journals. From 2007 to 2009 he was President of the German Region of the International 
Biometric Society. 
 
Dr. Richardus Vonk got his MSc in Mathematics at the University of Nijmegen (Netherlands) in 1989, and obtained a PhD in 
Medicine (“Dr. rer. medic.”) from the Free University Berlin (Germany) in 1999. Currently, he is a Senior Director and Head 
of Global Drug Discovery Statistics at Bayer Schering Pharma AG in Berlin, Germany. He has about 20 years of experience 
in research and pharmaceutical development, which includes statistical support to submissions in the USA, Europe, and 
Japan. Since 2002, he leads a team of biostatisticians who focus on statistical support to discovery programs and pre-clinical 
safety programs. Dr. Richardus Vonk is the current President of the German Region of the International Biometric Society.  
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Multiple Testing 

Willi Maurer, Martin Posch, Franz König 
 

Course 6: Monday, February 28, 14:00 – 17:30. 
 
Abstract 
This course is held under the auspices of the working party "adaptive and multiple procedures" of the 
ROeS and German Region of the International Biometric Society. 
 
This tutorial starts with a general introduction to the problem of multiple testing.  Explanations of 
some basic concepts are given (experimentwise and familywise error rate, strong and weak type I error 
control, etc.), as well as an overview of some common methods for dealing with multiple 
comparisons. Different sources of multiplicity such as testing multiple endpoints, multiple treatment 
groups and/or at multiple time points are discussed. At the end of this session, the audience should be 
able to identify when it is necessary to adjust for multiple comparisons, and select an appropriate 
adjustment. Subsequently we introduce iterative graphical approaches to construct and extend 
powerful multiple testing procedures, including fixed sequence tests, gatekeeping and fallback 
procedures. The graphical approach is illustrated with several examples from real clinical trials. 
 
Presenters 
Dr. Willi Maurer finished his studies of mathematics at the Swiss Federal Institute of Technology in Zürich with a thesis in 
decision theory in 1972. After postdoctoral studies, research and teaching activities at the Departments of Statistics at Yale 
University, Iowa State University and the University of Florida he joined the Medical Research Department of Sandoz as a 
clinical statistician in 1978 where he worked on projects in the CNS and immunology area before becoming head of 
Biostatistics Europe in 1983. In 2000 he was appointed head of the newly founded statistical methodology group in Novartis. 
Dr. Maurer is especially interested in the development novel statistical methodology, related to multiplicity and adaptive 
designs that takes into consideration the interdisciplinary, ethical, economical and regulatory challenges to be faced in the 
design, analysis and interpretation of clinical trials. Since his retirement end of 2006 he serves as a statistical consultant to the 
Statistical Methodology group of Novartis’ Development Department. 
 
Martin Posch is Associate Professor of Medical Statistics at the Medical University of Vienna which he joined in 1996. He 
received his PhD in Mathematics and contributed to the theory of adaptive designs and multiple testing, focusing on 
applications in clinical trials and Bioinformatics. Additionally, he is involved in numerous collaborative research projects 
where he contributes to the planning and analysis of clinical trials. Martin Posch serves as Associate Editor of Biometrics and 
Biometrical Journal.  
 
Franz König, Ph.D., is Assistant Professor at the Section of Medical Statistics of the Medical University of Vienna, Austria. 
He received his Ph.D. in statistics from the University of Vienna. From 2008 to 2010 he was seconded to the European 
Medicines Agency as statistician.  During his secondment at the EMA he was also in charge of the scientific secretariat of the 
newly founded Biostatistics Working Party. His research interests include adaptive/flexible designs and multiplicity in 
clinical trials. 
 


