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8:30-8:50am    Opening remarks 

Session 1 
9:00- 10:20am  
 
 

MCP-Mod Based Adaptive Design and Dose Selection in Phase II Dose Finding 
Session Chair: Annie Wang (Astellas) 
Organizer: Annie Wang (Astellas) and Qi Yan (Astellas) 
 

• Approaches for futility analyses when utilizing MCP-Mod (Bjoern Bornkamp, Novartis) 
• Adaptive design to identify minimum effective dose from Phase II dose-ranging study under 

model uncertainty (Mingze Zhang, George Washington University) 
• Exposure-response modeling for dose selection under model uncertainty: Extending the MCP-

Mod approach (Jose Pinheiro, Janssen R&D) 
Session 2 
10:30- 12:00pm 
 

Statistical Considerations for Clinical Trial Conduct, Data Collection, and Statistical Analysis 
during COVID-19 
Session Chair: Yihua Gu (AbbVie) 
Organizer: Ziqian Geng (AbbVie) and Xiaohong Huang (AbbVie) 
 

• Navigating the uncharted territory in global clinical trials: when epidemic becomes pandemic 
(Jingjing Ye, BeiGene) 

• Evaluation of the impact of the COVID-19 pandemic on clinical trial operations and analyses 
(Yongming Qu, Eli Lilly) 

• Using Non-Responder Imputation (NRI) with Multiple Imputation (MI) to Handle Missing Data 
due to COVID-19 in Dichotomized Outcomes (Ziqian Geng, AbbVie) 

Session 3 
1:00- 2:30pm 
 

Advanced Statistical Design and Modeling for Survival Endpoint Studies 
Session Chair: Misun Lee (Astellas) 
Organizer: Misun Lee (Astellas) and Jamie Myles (Astellas) 
 

• 2-in-1 adaptive phase 2/3 designs and its application in oncology clinical trials (Chaofeng 
(Charles) Liu, Astellas) 

• Consequences for model-based inference in competing risks analyses where there is evidence for 
lack-of-fit (JC Poythress III, University of New Hampshire) 

• Advanced Statistical Modeling to Predict Time to Endpoint Maturation (Li Wang, AbbVie) 
Session 4 
2:40- 4:10pm 
 

Revolutionizing drug development with Machine Learning  
Session Chair: Sheng Zhong (AbbVie) 
Organizer: Saurabh Mukhopadhyay (AbbVie) 
 

• Advanced Machine Learning to Predict Enrollment to Expedite Clinical Trials (Yunzhao Xing, 
AbbVie) 

• Application of Advanced Machine Learning Skills in Safety Analysis (Yang Liu, AbbVie) 
• Discussant (Haoda Fu, Eli Lilly) 
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https://www.eventbrite.com/e/2020-annual-nic-asa-icsa-midwest-conference-tickets-123356094399 
by Oct 27, 2020. Zoom link will be sent by the registration email prior to the meeting. 
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Abstracts 

Session 1 
 
MCP-Mod Based Adaptive Design and Dose Selection in Phase II Dose Finding 
Session Chair: Annie Wang (Astellas) 
Organizer: Annie Wang (Astellas) and Qi Yan (Astellas) 
 
For more than 10 years, novel model-based study designs and analyses of Phase II dose-finding trials have 
enabled investigators to fully explore and understand the dose response relationship and hence provided a 
more solid basis for dose selection strategies and decision making. For example, multiple comparison 
procedure and modeling (MCP-Mod) is one approach that combines dose response trend testing and dose 
response modeling in one trial, intended to be more efficient and informative for dose selection compared to 
the traditional pairwise comparison approach by allowing integration of all available data and interpolation of 
information across dose levels. Further, adaptive design has been considered to help address the model 
uncertainty, as an extension to original MCP-Mod. Meanwhile, along with the study design quantitative 
criteria based on results from Phase II dose-finding trial are developed to facilitate sponsors’ internal decision 
making process on dose selection for future Phase 3 trials. 
 

• Approaches for futility analyses when utilizing MCP-Mod (Bjoern Bornkamp, Novartis) 
 
A number of possible design adaptations have been discussed for studies that utilize MCP-Mod as a 
primary analysis. Most of these approaches focus on adaptations related to dropping or introducing 
new dose levels or changing the randomization ratio to existing dose levels (see for example Dragalin 
et al. 2010, Bornkamp et al. 2011 and Mercier et al. 2015), or on how to embed MCP-Mod into an 
adaptive design methodology controlling the type 1 error (see for example Miller, 2010 or Franchetti 
et al. 2013). In this presentation we would like to focus on the simpler question of stopping the trial 
early for futility using MCP-Mod (which have also been considered in Mielke et al. 2017). We will 
outline a basic framework for futility analyses and present simulation results comparing different 
approaches. 
 

• Adaptive design to identify minimum effective dose from Phase II dose-ranging study under model 
uncertainty (Mingze Zhang, George Washington University) 
 
Dette et al. (2008) proposed methods to determine the appropriate number and actual levels of the 
doses to be administered to patients, as well as their relative sample size allocation utilizing the local 
optimal designs under a particular dose-response model. Later, Bornkamp et al. 2011 proposed a 
robust optimal design under model uncertainty to allocate new cohorts of patients in an ongoing 
study without any control on the sample size of each dose level. We implemented the methodology 
and noticed the methodology requires larger sample size for placebo than the active dose groups to 
achieve optimality which may be impractical.  To resolve this issue, two approaches are evaluated: 1) 
constraint on size of placebo subjects 2) incorporating historical placebo patients. Another concern 
about this approach is it cannot add any dose level beyond the initial pre-specified ones. In the 
scenario when the initial dose levels are far above true MED, the lowest pre-specified dose level will 
be selected, which might be still high. Thus, we propose to utilize the allocation ratio combined with 
the dose response curve generated by MCP-Mod analysis at interim analysis to determine the final 
allocation ratio of the new cohort. A simulated example will be introduced to demonstrate the 
efficiency of the adaptive approach. 

• Exposure-response modeling for dose selection under model uncertainty: Extending the MCP-Mod 
approach (Jose Pinheiro, Janssen R&D) 
 
Poor dose-regimen selection resulting from insufficient knowledge of the dose-exposure-response 
relationship remains one of the key challenges in clinical drug development, believed to be 
associated with high attrition rates observed in confirmatory trials. Different methods have been 
proposed to improve on the conventional, inefficient paradigm of pairwise testing of active doses 
versus placebo, among them MCP-Mod. This approach has the appealing feature of combining well-
established aspects of hypothesis testing and modeling, implementing dose-response estimation and 
dose selection under model uncertainty. MCP-Mod has received a positive Qualification Opinion 



from CHMP/EMA, as well as a Fit-for-Purpose denomination from the U.S. FDA. The original 
formulation and extensions to date of MCP-Mod have been restricted to dose-response modeling and 
testing of dose-response signal, under a wide range of response types (e.g., continuous, binary, time 
to event, etc.). This talk describes an extension of the MCP-Mod methodology to exposure-response 
modeling (and signal testing) under model uncertainty. Examples and simulations will be presented 
to illustrate the use of the proposed approach, using the current implementation of MCP-Mod in the 
DoseFinding R package 

 

Session 2 
 
Statistical Considerations for Clinical Trial Conduct, Data Collection, and Statistical Analysis during 
COVID-19 
Session Chair: Yihua Gu (AbbVie) 
Organizer: Ziqian Geng (AbbVie) and Xiaohong Huang (AbbVie) 
 
The COVID-19 pandemic has escalated globally this year.  In many clinical trials, scheduled visits may be 
missed or delayed due to self-quarantine, local government restrictions on travel, or other constraints during 
the pandemic. Consequently, COVID-19 interferes with clinical trials from multiple aspects such as treatment 
duration, data collection, and statistical analysis and interpretation of clinical data.  Following the guidance 
documents from FDA, EMA, and other regulatory agencies, clinical trial sponsors have been proactively 
seeking for opportunities to mitigate the impact from COVID-19.  Actions taken include but are not limited 
to: (i) seeking for alternative approaches to dispense study drug, (ii) conducting virtual visits to collect 
clinical assessments, and (iii) utilizing additional statistical approaches to handle missing data caused by 
COVID-19.  This session plans to include examples regarding how sponsors have alleviated the impact from 
COVID-19 in different perspectives.  This session will also feature a high-level open-discussion, focusing on 
opportunities where statistics may contribute more to clinical trials during COVID-19 or under other 
pandemic circumstances in the future. 
 

• Navigating the uncharted territory in global clinical trials: when epidemic becomes pandemic 
(Jingjing Ye, BeiGene) 
 
Before FDA and EMA issued guidance on management and conduct of clinical trials during COVID-
19 pandemic in Mar. 2020, BeiGene must have plans in place to navigate through the uncharted 
territory two months prior.  After the FDA and EMA guidance came out and along with statistical 
consideration guidance, BeiGene needs to consolidate the global plans with the guidance.  In the 
session, I will share BeiGene’s experience on global clinical trials, including data collection, trial 
conducts and monitoring, statistical analysis plans as well as statistician’s role when navigating the 
COVID-19 pandemic. 
 

• Evaluation of the impact of the COVID-19 pandemic on clinical trial operations and analyses 
(Yongming Qu, Eli Lilly) 
 
The COVID-19 pandemic has a broad impact on clinical trials including new patient enrollment, 
handling missing visits and treatment interruptions and discontinuations due to either COVID-19 
illness or COVID-19 related controlled measures (quarantines and travel restrictions). The treatment 
interruptions may attenuate the treatment effect, treatment discontinuations may result in additional 
intercurrent events, and the missing visiting may increase the missing values and reduce the 
statistical power.  In this presentation, we will share our experience in risk assessment and 
mitigations for key issues related to data collection and analysis. Examples include the use of the 
public confirmed COVID-19 cases/mortality for enrollment planning, utilizing internal data from 
electronic case report forms and the interactive web-response system for risk monitoring, and 
proposing the appropriate statistical methods in handling COVID-19 related intercurrent events and 
missing values. 
 

• Using Non-Responder Imputation (NRI) with Multiple Imputation (MI) to Handle Missing Data due 
to COVID-19 in Dichotomized Outcomes (Ziqian Geng, AbbVie) 
 

The COVID-19 pandemic is interfering with the conduct of many ongoing trials, with potential impacts on 



the collection, analysis, and the interpretation of clinical trial data. In many confirmatory trials, non-responder 
imputation (NRI) is widely used to handle missing data for dichotomized outcomes. During the COVID-19 
pandemic, the amount of missing data may be artificially increased due to COVID-19 infections or logistical 
restrictions related to COVID-19. Handling the excessive missing data including missing due to COVID-19 
by the traditional NRI approach can be overly conservative. We propose a novel approach of NRI with 
multiple imputation (NRI-MI), assuming missing data due to COVID-19 can be reasonably considered as 
unrelated to the unobserved values. The finite sample performance of the NRI-MI approach is assessed in 
simulation studies and compared with the traditional NRI approach as well as the as-observed cases (OC) and 
multiple imputation (MI) analyses. 
Session 3 
 
Advanced Statistical Design and Modeling for Survival Endpoint Studies 
Session Chair: Misun Lee (Astellas) 
Organizer: Misun Lee (Astellas) and Jamie Myles(Astellas) 
 

• 2-in-1 adaptive phase 2/3 designs and its application in oncology clinical trials (Chaofeng (Charles) 
Liu, Astellas) 
 
The adaptive 2-in-1 design may expand an ongoing Phase 2 trial into a Phase 3 trial to expedite a 
drug development program. If the interim outcome is promising, the trial continues to an originally 
planned larger sample size for a definitive Phase 3 evaluation. If the interim outcome is not so 
promising, unlike the sample size re-estimation design, the 2 in 1 design maintains the sample size 
and wait for fully mature data. The final Phase 2 data may be negative, may warrant a larger Phase 3 
trial, or, in the extreme, could provide a definitively positive outcome. The 2-in-1 design was further 
expanded for dual primary endpoints in oncology trails. In this talk, we will introduce this design and 
the expansion. Evaluation based on an intermediate endpoint (such as response) at the interim 
analysis will also be discussed, especially for the delayed response in oncology trials with immune-
therapy. 
 

• Consequences for model-based inference in competing risks analyses where there is evidence for 
lack-of-fit (JC Poythress III, University of New Hampshire) 
 
In the analysis of time-to-event data, competing risks occur when multiple types of events are 
possible. The events are considered mutually exclusive in the sense that the occurrence of one type of 
event precludes the occurrence of the others (e.g., cardiac death precludes death from some other 
cause and vice versa). Several models have been proposed that extend the Cox proportional hazards 
(PH) model for a single event type to the competing risks situation. Each model makes a PH 
assumption on a particular hazard function, where the main distinguishing feature among the models 
is how the hazard function is defined mathematically. We briefly review four models for competing 
risks (the cause-specific hazards model, the Fine-Gray model, ''vertical modelling'', and a mixture 
model) and describe some advantages and disadvantages of each. We then ask the question: To what 
extent is the PH assumption of each model reasonable in real data applications for clinical trials and 
epidemiological studies? Answering such a question has clear relevance for pre-specification of the 
analysis plans in clinical trials. Through several case studies, we illustrate the potential consequences 
for inference when there is model lack-of-fit due to violation of the PH assumption. Depending on 
the nature of the violation, model-based inferences have the potential to severely underestimate or 
overestimate a covariate’s effect. We conclude by highlighting some future research needs for 
competing risks models, both in software development and theory. 

• Advanced Statistical Modeling to Predict Time to Endpoint Maturation (Li Wang, AbbVie) 
 
In clinical trials, when certain milestones will happen is a common question from study team. In 
general, it belongs to Time to Endpoint Maturation framework. Time to Endpoint Maturation dictates 
the duration of trial, timing of interim/final analyses and associated trial operations, costs and design 
strategies. To better predict it, advanced statistical modeling on patient accrual and time to event 
(subject to censoring) are developed and evaluated on real data. Comparing to EAST naïve modeling 
setup, the new methodology can significantly improve the prediction accuracy by up to 54%. 



Session 4 
 
Revolutionizing drug development with Machine Learning  
Session Chair: Sheng Zhong (AbbVie) 
Organizer: Saurabh Mukhopadhyay (AbbVie) 
 
Machine learning combined with advanced analytics and statistical insights will dominate the future of how 
new medicines will be developed to benefit patients. An explosive amount of patient-centric health data is 
being available in an ever-increasing scale. Novel machine learning techniques come with scalable power that 
can drive efficiency in clinical trial with better designs, faster enrollment, and smart decision making leading 
faster drug approval times and lower costs. This session plans to discuss novel machine learning techniques 
with examples to discuss challenges, opportunities, impacts they made, and lessons learned.  The session will 
feature 2 presentations about 20 minutes each followed by a discussion on presentations and will conclude 
with an open Q&A session. 
 

• Advanced Machine Learning to Predict Enrollment to Expedite Clinical Trials (Yunzhao Xing, 
AbbVie) 
 
In clinical development, other than probability of success, speed is crucial. However, from the article 
in Clinicaltrialsarena.com, almost 80% of clinical trials fail to meet enrollment timeline. Agile and 
efficient patient recruitment strategy becomes one of the critical factors for successful clinical trials 
planning and execution.  Multiple factors, including study countries, clinical sites, primary 
investigators, et. al, impact the patient recruitment rate.  The correlation between those factors and 
patient recruitment, however, is usually ambiguous and complicated.  Machine learning is an 
excellent technique to extract information from complex factors and it provides a non-linear 
predictive model. This presentation will illustrate a general framework applying machine learning to 
predict and potentially accelerate patient recruitment in clinical trials. 

 
• Application of Advanced Machine Learning Skills in Safety Analysis (Yang Liu, AbbVie) 

 
Machine learning is becoming widely used in almost every industry. The development of machine 
learning packages and platforms has made it easier to implement the state-of-the-art methods on any 
data-driven problem. However, doing machine learning projects is much more than just calling pre-
build functions. Each machine learning project will have its own special issues that need to be taken 
into consideration. For example, the pharmaceutical industry usually has a high demand on the 
interpretation of the black-box model instead of on good prediction performance. In this presentation, 
I will introduce some advanced machine learning skills for handling imbalanced label, model 
interpretation and hyperparameter tuning based on one of our recent machine learning projects for 
predicting future safety related events. 
 

• Discussant (Haoda Fu, Eli Lilly) 
 

 


