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SESSION PROPOSAL 19
RECENT DEVELOPMENTS IN QUANTITATIVE BENEFIT-RISK ASSESSMENT IN CLINICAL TRIALS
Chen Hu, Division of Biostatistics and Bioinformatics, Sidney Kimmel Comprehensive Cancer Center, Johns
Hopkins University

Description of Session:
Proposal: Benefit-risk assessment plays a central role in the decision-making process to define the most appropriate
medical practice and treatment regimen through clinical trials. Conventional approaches analyze primary and
secondary endpoints separately, and the decision making process largely rely on qualitatively integrating the
segregated marginal treatment effect evaluations. In recent years, formal statistical methods, which synthesize
information from multiple endpoints and perspectives from patients and clinicians to provide quantitative benefit-risk
assessment, have been proposed and implemented in multiple indications. These methods provide novel frameworks
to provide a comprehensive and coherent assessment of the global impacts and totality information of treatment
under investigation. This session aims to provide an updated review on these novel methods, applications, challenges
and future research areas. Speakers: • John Scott, PhD. Center for Biologics Evaluation and Research (CBER), FDA
• Scott, John John.Scott@fda.hhs.gov • Bio: John Scott is Director of the Division of Biostatistics in CBER, where he
has also served as Deputy Director and as a statistical reviewer for blood products and for cellular, tissue and gene
therapies. He has been heavily involved in a number of FDA's statistical policy and outreach projects, including those
for 21st Century Cures and PDUFA VI. • Benefit-risk assessment is the foundation for FDA’s regulatory review of
human drugs and biologics. These assessments capture the Agency’s evidence, uncertainties, and reasoning used to
arrive at its final determination for specific regulatory decisions. In this talk, Dr. Scott will review the current status
and challenges of implementing quantitative benefit-risk assessment methods in FDA.
• Milo Puhan, MD, PhD. University of Zurich, Switzerland. • Milo Puhan miloalan.puhan@uzh.ch • Milo Puhan is
the department chair of Epidemiology and Public Health and director of the Epidemiology, Biostatistics and
Prevention Institute at University of Zurich. His main research interest are in prevention and management of chronic
diseases, the quantitative assessment of benefits and harms of medical interventions and in the development of tools
to support preference-sensitive health care. • In this talk, the use of Quantitative Benefit Harm Assessment to estimate
a benefit-harm balance to inform decisions at the level of specific populations (e.g. clinical recommendations or
regulatory decisions), subgroups of these populations and the individual patient level (personalized benefit-harm
balance) is discussed. A framework is presented on how such a Quantitative Benefit Harm Assessment should be
planned, executed and disseminated that goes far beyond just statistical modelling and includes stakeholder
engagement, systematic identification and selection of evidence and development of guideline recommendations and
decision aids.
• Marc Buyse, ScD. International Drug Development Institute (IDDI) • Marc Buyse marc.buyse@iddi.com • Bio:
Marc Buyse is the founder and Chief Scientific Officer of IDDI and of CluePoints Inc. He is Associate Professor of
Biostatistics at Hasselt University in Belgium. He was President of the International Society for Clinical Biostatistics,
President of the Quetelet Society, and Fellow of the Society for Clinical Trials. He worked at the EORTC (European
Organization for Research and Treatment of Cancer) in Brussels and at the Dana Farber Cancer Institute in Boston. •
Dr. Buyse will focus on the recent development of generalized pairwise comparisons (GPC) for benefit-risk
assessment. GPC uses all pairwise comparisons between two patients in different treatment arms in terms of one or
several prioritized outcomes. Examples of GPC include “net treatment benefit” (difference between the proportion of
pairs in favor of treatment less the proportion in favor of control) and “win ratio” (proportion of pairs in favor of
treatment over the proportion of pairs in favor of control). Pairwise comparisons can incorporate thresholds of clinical
relevance, enable several outcomes to be analyzed simultaneously, and can be used flexibly for the benefit risk
assessment of therapeutic interventions.
• Chen Hu, PhD, Johns Hopkins University School of Medicine • Bio: Dr. Hu is an Associate Professor of
Biostatistics in Sidney Kimmel Comprehensive Cancer Center at Johns Hopkins. His statistical methodology interests
include oncology clinical trial design and analysis, benefit-risk assessment and prognostic/predictive modeling. Dr.
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include oncology clinical trial design and analysis, benefit-risk assessment and prognostic/predictive modeling. Dr.
Hu is the Senior Statistician of Lung Cancer Committee of NRG Oncology, one of the four cancer clinical trial
cooperative groups funded by NCI. • In this talk the use of a novel summary metric for benefit-risk assessment will
be discussed. This novel metric combines information from a longitudinal disease morbidity process and mortality
(subject to censoring) into one single summary. Statistical inference tools, e.g., hypothesis testing and regression
methods will be discussed and applied in oncology trials.
Contributors:
John Scott, Center for Biologics Evaluation and Research (CBER), FDA
Milo Puhan, University of Zurich, Switzerland.
Marc Buyse, International Drug Development Institute (IDDI)
Chen Hu, Johns Hopkins University School of Medicine
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