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Program  
October 22, 2021 (8:00 am to 4:10 pm Central Time) 

8:00 – 8:10 am Opening Remarks  
Li Wang (AbbVie Inc.) & James Myles (Astellas) 

8:10 – 9:10 am  

Keynote Address  
Misconceptions and Facts about Aducanumab Approval.  Dr. Yaning Wang, 
former Director of Division of Pharmacometrics, Center for Drug Evaluation and 
Research, FDA, Current CEO of  Createrna Science & Technology (45 mins, 15 
mins Q&A) 

9:10 – 9:15 am Break  

9:15 – 10:45 am 

Session 1: Lung Transplant Real-World Evidence Submission: A Case Study  
Speakers: 

 Astellas: Richard Croy, David Nimke, Josie Wolfram  
 Chronic Disease Research Group: Tim Weaver 
 FDA: Taehyun (Ryan) Jung 

10:45 – 10:50 am Break  

10:50 am –  
             12:20 pm 

Session 2: Machine Learning Methods for Risk Prediction 
1. Leveraging longitudinal and multi-modal EHR in Clinical Predictions.  

Yifan Peng (Cornell University) 
2. Comparison of the State-of-the-Art Neural Network Survival Models and 

Pooled Cohort Equations on Cardiovascular Disease Risk Prediction.  
Yu Deng (Northwestern University) 

3. Deep Neural Network with a Smooth Monotonic Output Layer for Dynamic 
Risk Prediction.  Zhiyang Zhou (University of Manitoba) 

12:20  – 1:00 pm Lunch break  

1:00  – 2:30 pm 

Session 3: Innovative Trial Designs  
1. Adaptive Designs for Dose Optimization. Ying Yuan (University of Texas MD 

Anderson Cancer Center) 
2. Simultaneous False-Regulatory Error Rates in Master Protocols with Shared 

Control: False Discovery Rate Perspective. Jingjing Ye (BeiGene) 
3. Practical Response Adaptive Randomization Designs with Efficient Inference 

Procedures. Tianyu Zhan (AbbVie)        

2:30  – 2:35 pm Break  

2:35  – 4:05 pm 

Session 4: Innovative Design and Analysis for Time to Event Trials 
1. Time-to-event Bayesian optimal interval design to accelerate dose-finding 

accounting for toxicity grades. Qing Xia  (University of Kansas Medical 
Center) 

2. Handling Death as an Intercurrent Event in Time to Recovery Analysis in 
COVID-19 Treatment Clinical Trials.  Hong Li (AbbVie)   

3. Bayesian Interim Decision Strategy in Phase III Time-To-Event Study. David 
Ipe (AbbVie) 

4:05  – 4:10 pm Closing Remark, Li Wang from AbbVie 
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Keynote Speaker 
 

Title: Misconceptions and Facts about Aducanumab Approval. 

Speaker: Dr. Yaning Wang 

Former Director of Division of Pharmacometrics, Center for Drug 
Evaluation and Research, FDA, Current CEO of Createrna Science & 
Technology 

Dr. Yaning Wang is the CEO of Createrna Science & Technology. He was the 
Director of the Division of Pharmacometrics 
in the Office of Clinical Pharmacology at FDA 
until September 2021 and oversaw reviews, 
research projects, and policy development 
within the Division of Pharmacometrics for 
all disease areas. Dr. Wang received his 
Ph.D. in Pharmaceutics and master’s degree 
in Statistics from the University of Florida in 
2003. He also obtained a master’s degree in 
Biochemistry (1999) from National Doping 
Control Center and a bachelor’s degree in 
Pharmacy (1996) from Peking University in 
China.  Dr. Wang has published over 100 

papers and given over 280 presentations at various national and international 
meetings. He served as a board member of the International Society of 
Pharmacometrics (ISoP) and is a fellow of ISoP. He is a member of the Advisory 
Committee for Chinese Pharmacometrics Society and a member of the Editorial 
Advisory Board for the Journal of Pharmacokinetics and Pharmacodynamics.  
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Abstracts 
Session 1: 9:15 – 10:45 am 
Organizer & Chair: James Myles, Astellas Pharma Inc. 

Title: Real-World Evidence Submission: A Case Study in Lung Transplantation 

Abstract: The 21st Century Cures Act of December 2016 contains provisions to 
ease the requirements placed on drug companies in order to speed up the 
approval process of medical products for patients that need them. However, for 
many drug developers, the lack of guidance may have limited the full potential of 
these provisions. With the publication of the “Framework for FDA’s Real-World 
Evidence Program” in December 2018, Astellas successfully sought to expand its 
indication for tacrolimus using only Real-World Evidence (RWE). Statisticians from 
3 different stakeholders share their experiences and perspectives on the 
submission:  

 Sponsor: Richard Croy, David Nimke, Josie Wolfram will share the background 
and rationale to pursue this submission, the approach, and key discussion 
points with the FDA leading up to the submission and during review. 
Considerations for the choice of RWE and Real-World Data (RWD) used in the 
pivotal RWD study will be discussed along with the study design elements, key 
results and challenges. Operational considerations for study conduct and 
submission will also be addressed 

 Vendor / Managing body of RWD source: Tim Weaver will discuss the source 
of the RWD, the Scientific Registry of Transplant Recipients database, and the 
observational nature of the data with its implications for the study design and 
considerations for analysis. Technical aspects of the data-processing code 
development, data transfer, and results submission will also be discussed 

 Regulator: Tae Hyun Jung will share FDA review perspectives and challenges 
during this submission. Also, the importance of getting quality patient-level 
data in RWE submission will be addressed 
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Session 2: 10:50 am – 12:20 pm 
Organizer & Chair: Lihui Zhao, Northwestern University 

Title: Machine Learning Methods for Risk Prediction 

1. Leveraging longitudinal and multi-modal EHR in Clinical Predictions. Yifan Peng 
(Cornell University) 
Abstract: Survival analysis is a fundamental statistical tool that predicts the time of an 
event. It has multiple healthcare applications in areas such as hospitalization and patient 
mortality. Clinicians predict patient outcomes by heterogeneous modalities (e.g., text, 
images, and lab values). Such data poses significant challenges for traditional survival 
analysis techniques. In this talk, we present our effort to expand the survival analysis using 
multimodal, longitudinal EHR data. Our results indicate that extracted high-dimensional 
features from text and image provide complementary information in addition to structured 
EHR, and incorporating longitudinal data is useful in time-to-event prediction. 

2. Comparison of the State-of-the-Art Neural Network Survival Models and 
Pooled Cohort Equations on Cardiovascular Disease Risk Prediction. Yu Deng 
(Northwestern University) 
Abstract: The Pooled Cohort Equations (PCEs) are race- and sex-specific Cox PH-based 
models used for 10-year atherosclerotic cardiovascular disease (ASCVD) risk prediction with 
acceptable discrimination. In recent years, neural network models have gained increasing 
popularity with their success in image recognition and text classification. Various survival 
neural network models have been proposed by combining survival analysis and neural 
network architecture to take advantage of the strengths from both. However, the 
performance of these survival neural network models compared to each other and to PCEs 
in ASCVD prediction is unknown. In this study, we used 6 cohorts from the Lifetime Risk 
Pooling Project and compared the performance of the PCEs in 10-year ASCVD risk prediction 
with an all two-way interactions Cox PH model (Cox PH-TWI) and three state-of-the-art 
neural network survival models including Nnet-survival, Deepsurv, and Cox-nnet. For all the 
models, we used the same 7 covariates as used in the PCEs. We fitted each of the 
aforementioned models in white females, white males, black females, and black males, 
respectively. We evaluated models’ internal and external discrimination power and 
calibration. Our study demonstrated the use of the state-of-the-art neural network survival 
models in ASCVD risk prediction. Neural network survival models and PCEs have generally 
comparable discrimination and calibration in ASCVD prediction when using the same 
predictors. 

3. Deep Neural Network with a Smooth Monotonic Output Layer for Dynamic 
Risk Prediction.  Zhiyang Zhou (University of Manitoba) 
Abstract: Risk prediction is a key component of survival analysis in medicine, public health, 
economics, engineering, and many other areas. The fundamental concern of risk prediction 
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is the relationship between predictors and the distribution of time to event (i.e., the survival 
function). The recent success of survival analysis has already been extended to dynamic risk 
prediction, where the model considers repeated measurements of time-varying predictors. 
However, existing approaches usually involve strong model assumptions (e.g., additive 
effects and/or proportional hazard) or discretize the time domain and approximate the 
survival function by a step function, which may lead to biased prediction. To tackle these 
issues, we present a deep neural network with a novel output layer termed the Smooth 
Monotonic Output Layer (SMOL). The resulting network involves no discretization and 
specifies no parametric structure for the underlying relationship between predictors and 
the time to event. At the core, SMOL takes a general vector as the input and constructs a 
monotonic and differentiable function via B-spline approximation. Attaching SMOL to a 
neural network, one may infer/learn the cumulative distribution function for a continuous 
random variable, directly and nonparametrically. We conduct experiments on datasets from 
the Lifetime Risk Pooling Project (LRPP). LRPP pools together individual data from twenty 
community-based studies on cardiovascular disease—the leading cause of death in the 
world—and involves around three hundred thousand participants with long-term follow-
ups of longitudinal risk factors (e.g., blood pressure and cholesterol). Extensive results show 
that our proposal achieves state-of-the-art accuracy in predicting the individual-level risk of 
atherosclerotic cardiovascular disease. 

Session 3: 1:00 pm – 2:30 pm 
Organizers: Ziqian Geng, AbbVie Inc. and Xiaohong Huang, AbbVie Inc. 
Chair: Xiaohong Huang, AbbVie Inc. 

Title: Innovative Trial Designs 

1. Adaptive Designs for Dose Optimization. Ying Yuan, Ph.D. (University of Texas 
MD Anderson Cancer Center) 

Abstract: FDA recently released the Guidance for Benefit-Risk Assessment for New Drug and 
Biological Products. This highlights the importance of dose optimization in the era of 
targeted therapy and immunotherapy, and the need of paradigm shifting from the 
maximum tolerated dose to the optimal biological dose with the goal of maximizing the risk-
benefit tradeoff for patients. In this talk, I will discuss adaptive design strategies for dose 
optimization in early phase oncology trials. In particular, I will introduce model-assisted 
designs, including U-BOIN and BOIN12, which are simple to implement and yield desirable 
operating characteristics, including strong robustness and high accuracy to identify the 
optimal dose. 

2. Simultaneous False-Regulatory Error Rates in Master Protocols with Shared 
Control: False Discovery Rate Perspective. Jingjing Ye, Ph.D. (BeiGene) 

Abstract: Platform trial is a type of master protocol where multiple therapies can be 
investigated in the same trial.  A shared control can be used for multiple therapies to gain 
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operational efficiency and gain attraction to patients. To balance between controlling for 
false positive and having adequate power for detecting true signals, the impact of False 
Discovery Rate (FDR) is evaluated when multiple investigational drugs are studied in the 
master protocol. With the shared control group, the “random high” or “random low” in the 
control group can potentially impact all hypotheses testing that compare each of the test 
regimens and the control group in terms of probability of having at least one positive 
hypothesis outcome, or multiple positive hypotheses outcome. When regulatory agencies 
make the decision of approving or declining an application based on the master protocol 
design, this introduces a different type of error: simultaneous false-regulatory error. In this 
manuscript, we examine in detail about the derivations and properties of the simultaneous 
false-regulatory error in the master protocol with shared control under the framework of 
false discovery rate. The simultaneous false-regulatory error consists of two parts: 
simultaneous false-discovery rate (SFDR) and simultaneous false non-discovery rate (SFNR). 
Based on our derivations and numerical analyses, strict error control to a pre-specified level 
on SFDR or SFNR; or reduce the type I error allocated to each individual treatment 
comparison to the shared control is deemed unnecessary. 

3. Practical Response Adaptive Randomization Designs with Efficient Inference 
Procedures. Tianyu Zhan, Ph.D. (AbbVie Inc.)        

Abstract: Response adaptive randomization (RAR) is appealing from methodological, 
ethical, and pragmatic perspectives in the sense that subjects are more likely to be 
randomized to better performing treatment groups based on accumulating data. However, 
applications of RAR in confirmatory drug clinical trials with multiple active arms are limited 
largely due to its complexity, and lack of control of randomization ratios to different 
treatment groups. To address the aforementioned issues, we propose a Response Adaptive 
Block Randomization (RABR) design allowing arbitrarily prespecified randomization ratios 
for the control and high-performing groups to meet clinical trial objectives. Two efficient 
inference procedures are also introduced. The advantages of the RABR in terms of robustly 
reaching target final sample size to meet regulatory requirements and increasing statistical 
power as compared with the popular Doubly Adaptive Biased Coin Design (DBCD) are 
demonstrated by statistical simulations and a practical clinical trial design example. 

Session 4: 2:35 pm – 4:05 pm 
Organizer: Saurabh Mukhopadhyay, AbbVie Inc. 
Chair: Xiaotian Chen, AbbVie Inc. 

Title: Innovative Design and Analysis for Time to Event Trials 

1. Time-to-event Bayesian optimal interval design to accelerate dose-finding 
accounting for toxicity grades. Qing Xia  (University of Kansas Medical Center) 
Collaborators: Kentaro Takeda (Astellas), Shufang Liu (Astellas), Alan Rong (Astellas) 
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Abstract: The new therapeutic agents, such as molecular targeted agents and immuno-
oncology therapies, appear more likely to induce multiple toxicities at different grades than 
dose-limiting toxicities defined in traditional dose-finding trials. In addition, it is often 
challenging to make adaptive decisions on dose escalation and de-escalation on time 
because of the fast accrual rate and/or the late-onset toxicity outcomes, causing the 
potential suspension of the enrollment and the delay of the trials. To address these issues, 
we propose a time-to-event Bayesian optimal interval design to accelerate the dose-finding 
process utilizing toxicity grades based on both cumulative and pending toxicity outcomes. 
The proposed design, named “TITE-gBOIN” design, is a nonparametric and model-assisted 
design and has the virtues of robustness, simplicity, and straightforward to implement in 
actual oncology dose-finding trials. A simulation study shows that the TITE-gBOIN design has 
a higher probability of selecting the MTDs correctly and allocating more patients to the 
MTDs across various realistic settings while reducing the trial duration significantly, 
therefore can accelerate early-stage dose-finding trials. 

2. Handling Death as an Intercurrent Event in Time to Recovery Analysis in 
COVID-19 Treatment Clinical Trials.  Hong Li, Ph.D. (AbbVie)   
Abstract: In clinical trials evaluating the treatment effect on time to recovery, such as when 
assessing therapies for COVID-19 hospitalized patients, an appropriate strategy to handle 
intercurrent event of death becomes particularly important due to its potential impact on 
the estimation of the treatment effect. The challenge in the study design and statistical 
analysis is that the COVID-19 patients face a mortality risk that competes with the 
opportunity to recover and be discharged from the hospital. The event of death hinders the 
observation of recovery as a deceased patient can never recover from the disease. In this 
research work, we performed a comparative evaluation of nine commonly used survival and 
censoring schemes including standard survival analysis methods with different composite 
censoring strategies, and competing risk analysis methods, through a simulation study and 
two case studies. Our simulation study employed design parameters common in COVID-19 
trials and demonstrated analogous results between the standard survival analysis methods 
with appropriate censoring strategy (e.g. impute the deceased subject to be censored at the 
maximum follow up time) and competing risk analysis methods. It is recommended that, at 
the study design and analysis stage, one method could be considered as the primary 
analysis and another as sensitivity analysis in compliance with FDA’s recommendation of 
using a composite variable strategy to handle death. The research aims to raise awareness 
of the importance of appropriate strategies for constructing a robust time-to-event analysis 
that targets the treatment effect of interest in alignment with the intended estimand, and 
to shed light on the planning of current or future COVID-19 treatment trials. 

3. Bayesian Interim Decision Strategy in Phase III Time-To-Event Study. David Ipe 
(AbbVie Inc.) 
Collaborator: Saurabh Mukhopadhyay (AbbVie) 

Abstract: Accumulating data in long-term clinical trials can be very informative in decision 
making, particularly if there is a short-term surrogate endpoint. However, there are many 
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practical and technical challenges to make such assessments.  We propose a unified 
Bayesian decision-making framework to assess the accumulating evidence in an ongoing 
trial. Given the accumulated data, the posterior probability of treatment effect or the 
predictive probability of study success can be useful for capturing the information in a 
unified manner.  Using a virtual trial framework with time-to-event endpoint, we show how 
to determine in advance what would be a good time for such interim decision-making 
assessment (IDA) and whether a second assessment would be needed. We also illustrate 
how to determine optimal thresholds for this decision-making. We then assess the 
operating characteristics of the entire process. 

  


