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INTRODUCTION



My Career

• 16 years in non-profit research
• Sample surveys and clinical trials
• Introduction to management

• 10 years in pharmaceutical sector
• Large global CRO and small start-up biopharm company
• Increasing management responsibilities to VP level

• 11 years in academia (divided with govt service)
• Coordinating center (CC) director (longest running NIH CC); CC PI on trials and epid studies
• Taught clinical trials, statistical consulting, statistical leadership, and regulatory science
• Developed MPH degree in public health data science (2019)
• Dept Chair 2020 to date

• 6 years leading the Office of Biostatistics, CDER, FDA (2011-2017)



LEADERSHIP
Some basic concepts



Leadership
• Leadership skills needed for successful collaboration

• Influence

• Knowledge

• Communication

• Consensus building



Leadership Basics
• “Leadership is a process whereby an individual influences a group of individuals to 

achieve a common goal”
• “Influence is the sine qua non of leadership.  Without influence, leadership does 

not exist.”

• Note that we are defining leadership as a process rather than a set of innate 
qualities → leadership can be learned and is available to everyone, not just a pre-
determined few

• Assigned vs emergent leadership
• Assigned is based on the position occupied through authority conferred

• Emergent is acquired through others supporting/accepting the individual as leader

• Leading a multi-disciplinary team requires emergent leadership
• Characteristics for success include intelligence and confidence

Ref. Northouse (Leadership: Theory and Practice, 8th Edition, Los Angeles: Sage Publications, 2019)



Leadership Skills
• Influence 

• How to achieve a level of power sufficient to have influence over others?

• Influence is particularly important for team leadership, because there is often no 
direct line of administrative authority between team leader and team members

• Expert power and referent power (Katz & Kahn, 1978)
• Expert power derives from the critical and unique role that we as statisticians 

have, based on our education and statistical science skills; with time and 
experiences this same expertise then extends to team leadership skills

• Referent power flows directly from the camaraderie of team members working 
together to achieve common goals and helping each other in a unifying effort

Ref. Northouse (2019) Leadership: theory and practice. 8th Edition, Los Angeles: Sage Publications.
Ref. Katz, D., & Kahn, R. L. (1978). The social psychology of organizations. New York: Wiley.



Importance of Influence

• Importance of statistician's influence in research teams
“It is a common mistake to assume that the statistician need only be 
concerned with the analysis of results. …I think an experienced statistician 
should be a collaborating scientist in ensuring that both protocol design and 
interpretation of trial findings conform to sound principles of scientific 
investigation. In addition, the statistician is in a good position to act as 
policeman in ensuring that satisfactory organizational standards are 
maintained throughout a trial.” (Pocock,1983,p.35)



Leadership Skills

• Knowledge

• Statistical knowledge and skills are essential

• In-depth understanding of content area is, as well

• Both needed for statisticians to be collaborators and not just consultants, 
to have a seat at the decision-making table

• Formal education and training is just the beginning
• Field is constantly evolving, and statisticians must stay current



Leadership Skills

• Communication

• Effective communication
• Requires being able to express yourself in a way that does not detract from the logic and 

science of your work

• When successful, both parties sufficiently understand the science of the other’s 
discipline

• As a statistician, you communicate to a variety of audiences in a variety of 
circumstances
• Must be able to account for differing points of view

• Must have ability to speak to others with different and varied skill sets, interests, and 
knowledge



Leadership Skills

Communication behaviors of emergent leaders:

• Being verbally involved

• Being informed

• Seeking others’ opinions

• Initiating new ideas

• Being firm but not rigid

Ref: Fisher, Aubrey (1980). Small group decision making: communication and 
the group process. McGraw-Hill.



Leadership Skills

• Consensus building

• Effective leaders move a group towards a decision or action efficiently

• A commonly used and often successful definition of consensus:
• Everyone may not agree, but no one disagrees to the extent that they are willing 

to hold the group back because of their disagreement

• We can draw on our training and experience as a statistician in leading a 
group to a decision



Teaching Leadership

• Biostatistics education
• Methods versus applications

• Limitations imposed by time in program and current rewards system

• Collaboration versus consulting 

• Formal coursework 
• Statistical consulting

• Statistical leadership

• Continuing education opportunities in leadership



ASA Leadership Institute

• 2018 ASA Presidential Initiative

• 3 career points with opportunities for leadership awareness and 
training:
• Graduate school → leadership challenge for ASA Student Sections

• Early- to  mid-career→ leadership cohort training modules in cultural 
competency, decision analytics, and strategic presence

• Late career →C-suite event

• Expert witness training

• 2022 ASA Presidential Initiatives – Influencing Discovery, 
Exploration, and Action (IDEA) Forum Nov. 18
• Goal is to build strategic partnerships with leaders from academe, 

government, and industry to grow the influence of statisticians and drive 
innovation

• Climate science is 1st IDEA topic



ASA STATEMENT ON P-
VALUES

Case Study



ASA Statement on P-Values

• Series of articles appearing between 2010-2014 led to renewed discussion of p-values and 
their role in statistical inference among ASA Board members (see, e.g., Nuzzo, 2014)

• When a psychology journal decided to take things a step further and ban p-values from all 
published articles, the Board felt a call to action!

• ASA task force was formed with a charge to develop an official statement about statistical 
significance and p-values that would be issued by ASA

• Task force agreed upon a formal statement “clarifying several widely agreed upon principles 
underlying the proper use and interpretation of the p-value.” 



ASA Statement on P-Values

• Published in The American Statistician (TAS)

with >20 commentaries from committee members

• Unusual step for ASA Board – does not typically wade into 

methods discussions



ASA Statement on P-Values

• Ability to agree on the official statement, while still retaining many different opinions about 
what was next, led ASA to organize a symposium to continue the conversation

• Symposium on Statistical Inference (SSI) held in October 2017

• Attendance limited to engage discussion among all attendees

• Invited speakers and panelists selected to cover a range of opinions about next steps

• All SSI speakers invited to contribute to the special issue of the American Statistician

• 3 guest editors selected

• 43 articles appeared in the special issue

• Audience = all users of p-values, regardless of profession

• Accompanying editorial included a provocative call to action:

“We conclude, based on our review of the articles in this special issue and the broader literature, that 
it is time to stop using the term ‘statistically significant’ entirely.” 

• The editorial goes on to give four principles for action in a post-statistical-significance world: Accept 
uncertainty, be thoughtful, be open, and be modest (ATOM)





“The new guidelines discuss 
many aspects of the reporting of 
studies in the Journal, including a 
requirement to replace P values 
with estimates of effects or 
association and 95% confidence 
intervals when neither the 
protocol nor the statistical 
analysis plan has specified 
methods used to adjust for 
multiplicity.”

Example of Impact of ASA P-Value Initiatives



“Yet, ending the pandemic of unreliable 
research driven by NHST requires 
pragmatic acceptance that all 
inferential methods can mislead, but 
some are far more misleading than 
others. Unless researchers get the help
they need from the statistical 
community soon, the threat posed by 
NHST could prove fatal to the scientific 
enterprise.” 



ASA Statement on P-Values

• Unintended sequelae of the official statement and TAS special 
issue:
• Some were worried the statistician’s role would be diminished 

with less demand for hypothesis tests and p-values

• More serious problem (in my opinion) is that others (journal 
editors, e.g.) are deciding when p-values are appropriate, rather 
than statisticians! 

• Error in anticipation, faulty leadership, or other?



COLLABORATION AND 
INNOVATION IN DRUG 

DEVELOPMENT
Industry and Regulatory Agencies



Role of the Statistician
• Industry experience

• Leading groups of statisticians

• Leading a development program

• Leading innovation

• FDA experience
• Collaboration versus consulting

• One-way communication channel between clinicians and statisticians

• We can learn from our pharmacometrics colleagues

• Whose statistical analysis is this, anyway? 

• Example: precision medicine and master protocols



Precision Medicine and Master Protocols
• 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

• As medicines (or their targets) become more precise, traditional clinical trials become more 
difficult to conduct and/or less efficient 

• Patients may need to be screened (sequentially) for several trials before finding an eligibility 
match

• Collaborations such as master protocols are of increasing interest, as a result

• At FDA--observed sponsors competing for patients, esp. in rare diseases or disease subsets

• Leveraged regulatory authority to encourage collaboration among sponsors for benefit of 
patients

• Advocacy of master protocols grew out of this desire →Woodcock and LaVange (NEJM, 2017)

26





Master Protocols

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

• Also known as:
• Umbrella trials: one disease, multiple drugs (example: NCI Match)

• Basket trials: one drug, multiple disease cohorts (example: B225 trial of imatinib)

• 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

• Need regulatory buy-in

• Need sponsors willing to test drugs in collaboration with others 28



Master Protocols -- Terminology

Several dimensions sometimes confused in talking about complex innovative designs –
consider the case of studying multiple therapies for a single disease

• Master protocol simply refers to the study of more than one drug with a single protocol
• Protocol document stands alone, without reference to specific drugs
• Amendments used to provide details of each drug

• Platform trial refers to establishing the trial infrastructure and master protocol as a 
perpetuating effort, with drugs entering and leaving the platform

• Adaptive trial refers to a trial in which one or more design parameters may be modified 
during the trial
• Platform trials are adaptive, because the analyses used to determine when a drug is 

discontinued (for futility or early evidence of efficacy) constitute adaptations to the design

• Bayesian vs frequentist refers to the statistical methods used for adaptations, data 
analysis, and decision making based on trial results.
• Some features of adaptive platform trials align well with Bayesian methods



Master Protocols – Innovation

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

30



Innovative Design Possibilities

• Adaptive randomization (response adaptive or covariate adaptive)

• Sharing of control groups – when it makes sense, e.g., within a specific pathway or 
biomarker-defined subgroup

• 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

• Model-based analysis methods (e.g., hierarchical Bayes) for pooled analysis of 
multiple diseases or tumor types, markers, body sites, etc.

• Precision medicine analysis to refine target subgroups 
• Adaptive enrichment

31



Leading the Innovation Discussion

Example: Multiplicity
EU-PEARL workshop
Oct 2020

Concept of trial success:
• Multiple drugs
• Multiple diseases

Impact of ‘traditional’ 
statistical thinking on
innovation



Multiplicity in Master Protocols

• Multiple questions addressed in a single protocol →multiplicity issues should be 
carefully considered

• Phase 2 screening trials of multiple agents to evaluate which agents warrant 
further study
• Decisions about agents independent of other agents

• Trial is successful if an answer is obtained about each agent and not dependent on if any, 
or how many, agents graduate

• Phase 3 confirmatory trials evaluating therapies in parallel, each relative to a 
control
• Concept of Type I error probability applies to each agent, independent of the other 

agents in the study

• For both cases, multiplicity adjustment not needed from a regulatory standpoint

Ref. Woodcock and LaVange, NEJM, 2016



Multiplicity in Master Protocols

• Additional considerations
• If goal of master protocol is to encourage collaboration among sponsors, requiring 

multiplicity adjustments across agents in the protocol would be counter-productive

• Success as an agent-specific concept is straightforward to interpret

• Success for the entire master protocol is measured by the ability of the protocol to 
address questions about each agent and not by the number of agents showing benefit

• If agents enter and leave at different times, and decisions are made for each agent as it 
completes, issues of multiplicity become complicated



ACTIV
Case Study in Innovation and Collaboratio



Development and implementation of 
the ACTIV Master Protocols 
incorporated innovative trial designs 
to respond to the emerging 
pandemic (beginning April 2021 to 
date)

Lessons learned from the ACTIV 
experience provide a guide for 
addressing the next pandemic

Master Protocols in a Pandemic

Page 36© 2021 DIA, Inc. All rights reserved.

COVID-19 Therapeutics Prioritized for Testing in Clinical Trials | 
National Institutes of Health (NIH)

https://www.nih.gov/research-training/medical-research-initiatives/activ/covid-19-therapeutics-prioritized-testing-clinical-trials
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Confidential and Pre-decisional

ACTIV Stakeholders

ACTIV is being coordinated by the Foundation for the National Institutes of Health (FNIH), and has brought 
together multiple partners from government, industry and non-profits.

8 
Government Partners

20
Industry Partners

4
Non-Profits









Design Decisions for ACTIV Master Protocols

Page 41© 2021 DIA, Inc. All rights reserved.

ACTIV: Designing master protocols 
for evaluation of candidate Covid-19 
therapeutics. Annals of Internal 
Medicine, Sep 2021



Lessons Learned for Future Protocols

Page 42© 2021 DIA, Inc. All rights reserved.

ACTIV: Designing master protocols for 
evaluation of candidate Covid-19 
therapeutics. Annals of Internal 
Medicine, Sep 2021



Preparing for the Next Pandemic

• Challenge of obtaining regulatory acceptance of trial innovations strategic for 
addressing a pandemic
• Off-the shelf protocol and study design with regulatory pre-consultation can help 

(REMAP-CAP Covid appendix as example)

• Trial networks and infrastructure need to be in place, but how to support until 
needed?

• Ability to move to light-touch study procedures as pandemic worsens (and clinics 
may need to shut down) will be essential

• Need to work towards acceptance of better decision-making tools, ideally 
incorporating risk and benefit

43



CONCLUSION



Conclusion

• Effective leadership skills are needed to move from a statistical consulting role to 
a truly collaborative experience

• The importance of communication (2-way!) cannot be over-stated

• The benefits of a more collaborative environment include better, more efficient 
decision-making and greater adoption and acceptance of innovation

• Caution: Traditional statistical thinking/consulting could work against statistical 
innovation

• We have not yet landed on a good working model for leadership training in our 
discipline(s)

• ASA Institute can help

45



THANK YOU!


