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DATA SCIENCE AND 
STATISTICS  

What’s New? 



29 Bootcamp entries 

http://datascience.community/bootcamps 





582 entries in college/university degree programs 
 

http://datascience.community/colleges 



https://www.mastersindatascience.org/schools/23-great-schools-
with-masters-programs-in-data-science/ 



https://analytics.ncsu.edu/ 
1st Master’s program in Advanced Analytics   



UNC MPH program  
Launches in 2019 



• 2nd Data Science Leadership Summit  
• For academic leaders trying to integrate data science research and education 
• ASA, ICM, IEEE, SIAM, IMS represented 
• 20+ Data Science Institutes in major public and private universities today 

 



DATA SCIENCE AND FDA 



“… “Expert FDA staff with expertise in statistics, data science, meta-analysis, clinical outcomes research, and other 
areas will develop the framework and methodologies for evaluating the use of real world evidence 
 
 

“…Give priority to provisions 
that present the greatest 
opportunity for FDA to foster 
innovation and integrate 
advances in biological sciences, 
engineering, information 
technology, and data science, to 
most directly improve the 
Agency’s product review tools 
and processes.”  
 



Precision Medicine 
• Personalized medicine is getting the right product to the right patient (and in case of a 

drug or biologic) at the right dose 

• Key challenge is to identify targeted subgroups at the right stage 

• FDA statisticians involved in a number of areas: 
• Diagnostic device evaluation (CDRH) 

• Enrichment study designs (CBER and CDER) 

• Master protocols/platform trials (CBER, CDER, CDRH) 

• Biomarker validation and qualification (CDER) 
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Master Protocols 

• Multiple diseases, multiple patient subgroups (biomarker-defined), and/or 
multiple therapies studied under one, over-arching protocol 

• Also known as: 
• Umbrella or platform trials: one disease, multiple drugs 

• Example: NCI MATCH  

• Basket trials: one drug, multiple disease cohorts 

• Example: B225 trial of imatinib 
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Master Protocols 

• Exploratory: Identify best treatment for biomarker-defined patient subgroup 
• Example: I-SPY II 

• Confirmatory: Evaluate different therapies relative to control for a single disease 
in parallel 
• Example: Lung MAP 

• Capitalize on similarities among trials and shared infrastructure to realize 
efficiencies 

• Needed: 
• Regulatory buy-in 

• Sponsors  with drugs to test 
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Master Protocols 

Two avenues for innovation: 

1. Establish a trial network with infrastructure in place to streamline trial logistics, improve 
data quality, and facilitate data sharing and new data collection 

2. Develop a common protocol for the network that incorporates innovative statistical 
approaches to study design and data analysis 
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Infrastructure Advantages 

• Established systems in place  
• Central randomization (e.g., via web portal) 

• Central electronic data capture system 

• In-network clinic personnel trained and experienced on existing systems 

• Centralized governance structure 
• Use of central IRBs, a standing DMC, and/or other bodies 

• Central labs, reading centers, etc., with QA oversight 

• Common elements of trial protocols and common CRFs 

Gain efficiencies in study-start-up and conduct, trial monitoring, and data close-out  
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Innovative Design Possibilities 

• Imbalanced randomization (e.g., 2:1, 3:1, or higher) 

• Use of external or historical control data 
• In single-arm studies, or 

• In conjunction with concurrent controls (with 2:1 or higher) to increase power; potential 
adaptation 

• Sharing of control groups across protocols – within a specific pathway or marker 
subgroup 

• Model-based analysis methods (e.g., hierarchical Bayes) for pooled analysis of 
multiple disease or tumor types, markers, body sites, etc. 
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2 FDA Guidance Documents Issued Sep. 29, 2018 



Master Protocols – NIH application  

• PrecISE – Precision Medicine in Severe, Exacerbation Prone Asthma network 

• Adaptive platform trial conducted under a master protocol 

• 6 novel interventions identified for study 
• Early futility testing to drop interventions 

• Add other interventions, as they become available  

• Randomization probabilities based on biomarker-defined subgroups of patients 
targeted by each intervention 

• Precision medicine interim analysis to refine definition of target subgroup 
• Refine cut-point delineating biomarker + and – patients 

• Refine the biomarkers themselves 

• Final precision medicine analysis to identify best course of treatment among 
overlapping subgroups using machine learning methods 

 



• FDA Reflection paper on E6, E8 
• Proposal to 

• Revise E8 (R1) 
• Renovate E6 

• Office of Biostatistics: 
• Co-authored reflection paper 
• Leading E8 revision 



ICH E8 General Considerations for Clinical Trials 

• 1999 guideline describes: 
• Phases of drug development 

• Features of trial design 

• Importance of protecting safety of participants 

• Expert working group formed for revision; two meetings held to date 
• Target date of 1st quarter 2019 for draft guideline available for public comment 

• Statistician is rapporteur; EWG includes variety of disciplines 

• Revised document: 
• Introduces quality by design approach; critical to quality factors managed proportionate to risk 

• Expands types of trial designs beyond RCTs 

• Expands data sources to include real-world data* 

 
*Jarow, LaVange, and Woodcock, JAMA, 2017 
 



Subgroup Analysis 

Types of subgroups 
1. Defined for reporting purposes – e.g., demographic subgroups (age, sex, race/ethnicity).  

Differences are not expected but may be observed 
 

2. Defined by geographic region – differences are expected due to patient characteristics or 
traits, medical practice, etc., and regulatory decisions are often affected 
 

3. Defined by biomarkers – usually with the expectation that one or more ‘marker (+) 
subgroups will experience more benefit or less harm than others 
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Subgroup Analysis 

Problem statement – differential effects: 

• Trials intended to demonstrate safety and efficacy for drugs, biologics, and devices are 
conducted on patient populations consisting of individuals with varying demographic, 
genomic, or disease characteristics 

• Products may be more or less harmful or effective in certain types of patients than in 
others 

• Some variability among subgroups of patients is expected due to chance 

• Challenge is to differentiate true subgroup differences from those due to random 
variability – important for product approval and labeling 
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Subgroup Analysis 

Problem statement – how to estimate subgroup specific effects: 

• When subgroup sample sizes are small, estimates of effects for subgroups are subject to a 
large amount of random error 

• Estimating the effect assuming it is the same for all patients increases the precision of the 
estimate but may be systematically wrong in some groups 

• Regulators must decide whether to base decisions on subgroup-specific estimates of effect, 
overall estimates, or something in between (shrinkage estimators) 

• “Bayesian estimates for subgroups tend to have fewer ‘random highs’ and greater precision 
relative to the sample estimates within the subgroups”  (Ref. Alosh, et al., 2015) 
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Subgroup Analysis White Paper 
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Regional Subgroups Example: LEADER 

Source: Sponsor’s presentation at EMDAC June 20, 2017 
28 





ASA AND DATA SCIENCE 





 ASA statements and curriculum guidelines state three foundational components:  
• Mathematics 

• Statistics 

• Computer Science 

 July 2017 Board Meeting 
• Met with NY Data Science Academy to discuss their program, curriculum, evaluation, and job 

placement 

• Discussed among Board members the possibility of accreditation in data science to ensure adequate 
statistical training 

• Similar to Pstat accreditation program 

• AMS having similar discussions 

 April 2018 Board Meeting 
• Broad discussion on data science and ASA’s role in the field 

• Consensus reached that statistical leaders will be working with, managing data scientists going 
forward 

 

 

ASA and Data Science 

Page 32 







BUILDING FOR THE FUTURE 
Leadership Training 



Statistics as a Profession  

• Bachelor’s  and Master’s degrees continue to grow 

• Doctoral degrees fairly constant 

• Proliferation of programs in Data Science and Advanced Analytics is astounding 
(>500 to date) 

 

 

 



Statistics and Biostatistics 
degrees 

Amstat News Oct. 2017 

Source: NCES IPEDS 



Training Statisticians  

• Statistical knowledge and skills are essential 

• In-depth understanding of content area as well 

To have a seat at the decision-making table 

To be scientific collaborators, not just consultants 

 

• Formal educational training is just the beginning 

• Field is always evolving 

• Staying current while on the job can be challenging 

• Learning how to think, to problem-solve is critical in keeping current 

 

 
 

 



Training Statisticians 

• Probability and statistical inference 
• Theory and application 

• Specialty areas, e.g., clinical trials, statistical genetics, sample surveys 

• Data Science 

• Leadership 
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Leadership Training 

• Curriculum* 
• Vision and strategic thinking 

• Communication 

• Diversity 

• Ethics 

• Basic management skills and financial literacy 

• Transformational leadership, empowerment, and innovation 

• Personal leadership styles 

• Organizational leadership and culture 

• Conflict resolution 

• Decision making and decision analysis 
 

*Curriculum from Biostatistics 844, University of North Carolina at Chapel Hill, Fall, 2018 



ASA Leadership Institute 

2018 Presidential Initiative   

1.Support development of leaders of statistics groups/organizations – assigned 
leadership 

2.Support development of leaders of multi-disciplinary groups  -- emerged 
leadership 

3.Offer elements of statistical leadership to leaders of other disciplines 

 



 

•Michael Rappa – Goodnight Director and Distinguished 

University Professor, Institute for Advanced Analytics at North 

Carolina State University 

 

•Bob Rodriguez – Senior Director in SAS Research and 

Development and former ASA President 

 

•Aarti Shah – Senior Vice President and Chief Information 

Officer and former Vice President of Biometrics and  

Advanced Analytics at Eli Lilly and Company 

•Erica Groshen – Visiting Senior Scholar at 

the Industrial and Labor Relations School at 

Cornell University and former Commissioner 

of Labor Statistics (2013–2017) 

 

•Debbie Hughes – Vice President for Higher 

Education and Workforce Development at 

the Business and Higher Education Forum 

ASA LEADERSHIP INSTITUTE 
Steering Committee 

http://analytics.ncsu.edu/
http://analytics.ncsu.edu/
http://community.amstat.org/network/members/profile?UserKey=f21ba782-4031-4305-befa-962a8e28f8d7
https://www.fiercepharma.com/special-report/aarti-shah-eli-lilly
http://www.ilr.cornell.edu/people/erica-groshen
http://www.bhef.com/


ASA Leadership Institute 

• Steering Committee met Jan. 23 to brainstorm about initiatives 

• Identified three points in a statistician’s career for leadership training: 
• Pre-career 

• Early- to mid-career 

• Mid- to late-career 

• Different objectives at each stage 

• Different opportunities for engagement 

 



2018 Launch – Three Initiatives 

• Pre-career: Future Leaders Program 
• 5-student teams recruited through ASA student chapters 

• Coaching provided to solve a leadership challenge problem 

• Present solutions to ASA Board in April 2019 

• Early- to mid-career:  
• Extend current JSM short course to offer more in-depth training  

• Open to JSM 2018 workshop registrants plus past cohorts 

• Learning opportunities planned in-person and via web 

• Mid-late career: 
• Engage ‘C-suite’ leaders to understand organizational needs 

• Identify resources to provide for members seeking to take the next leadership step 

• Roundtable co-sponsored by BHEF to include executives from industry, academia, and 
government 



5 Teams Selected; Met with coaches at JSM; Webinar Series planned for fall/winter 



Mid-Career Leadership Training 
 
 Pilot-test as year-long follow-up to JSM 2018 Leadership 

Workshop 

 3 Modules offered between Fall 2018 and Spring/Summer 2019 

 

1. Cultural Competency in Leadership  

2. Decision making and decision analytics 

3. Communicating with the C-Suite, or Executive Presence for 
Statisticians 

 

 Training on site at ASA Office and via webinars 

 Reconvene at JSM 2019 to develop personal leadership plan 

 

 

 

 

 



Mid-Career Workshops 

• 20 Attendees  
• 8 from JSM 2018 Leadership Course 
• 12 alums from prior JSM courses 

• Guest speakers from FDA and Industry 
• Focus on diversity and leadership 



C-Suite Roundtable 

Convene C-suite executives 

from industry and academia to 

provide insight into their 

organizational leadership 

models and training needs, and 

ultimately   champion ASA 

activities. 



Summary 

• Opportunities for statistical leadership in every sector 
• Can have high impact from leading in non-traditional ways 

• Training begins early and continues throughout your career 
• Statistics training, but also soft-skills training, including leadership skills 

• Presidential initiative to develop an ASA Leadership Institute 
• Supports membership at all career stages  

• Provides a home for ASA professional development offerings 

• Is sustaining 

• Strives to become a recognized resource in leadership training, for statisticians and 
beyond 

• Theme: #LeadWithStatistics 


