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Accelerate Clinical Trials with
Innovative Trial Designs

with an Introduction to Bayesian Thinking

TrialStat Webinar May 25, 2021
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Objective:

Encourage engaging a statistician early to
consider design options, leveraging all available
information to improve design efficiency.
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About McDougall Scientific
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Studies Supported
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Therapeutic Areas

* Oncology
* Pain

* Device Diagnostics

Wound care
Vaccine
Transplant

Sexual health
Rheumatology
Respiratory
Prognostic Models
Pain
Ophthalmology
Oncology
Nutraceuticals
Neurology
Infectious Diseases
Immunology
Hematology
Gynecology
Gastroenterology
Endocrinology
Diagnostic Imaging
Diabetes

Device Diagnostics
Dermatology

CNS
Cardiovascular
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The Study Process

(From a Statistician’s Perspective)




The Clinical Trial Workflow

Typical Trial Workflow

I—b —

Y/

Recruit Patients Record Data Clean the Data Analyze Clinical Data Report on the results

© All Rights Reserved. Image by McDougallScientific.com



The Clinical Trial Workflow

How Statisticians do it

Statisticians view the typical flow in reverse order

Clinical Study Report

Identify Analysis Options

Specify Data Requirements

Consider Design Options Determine Sample Size

© All Rights Reserved. Image by McDougallScientific.com



The Statistician’s Role




Notable quotes

“The best thing about being a
statistician is that you get to play in
everyone’s backyard”

John Tukey, American statistician,
1915 - 2000

“Alone we can do so little;
together we can do so much.”

Helen Keller, American author,
disability and political activist,
1880 — 1968

“It was like that when | got here.”

Homer Simpson, animated family-
man, 1989 — ...



A Protocol Team

Regulatory Affairs

| &
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Scientist

Statistician Clinical Operations

Medical Doctor Product Expert



Regulatory Destination vs Statistical Path

Regulatory Affairs: Statistician: Sponsor:
We must go to Paris Let’s fly there That sounds expensive



Variability and Efficiency

/ Low variability

- Medium variability
q?r, High variability




Bayesian Thinking

A Sidestep




Degree of Belief

Toronto Short Term Forecast

Mon Afternoon

A mix of sun and clouds

53"

Feels like: 26

POP: 30%

Wind: 10 km/h W
Wind gust: 23 km/h
Humidity: 58%

Hourly Forecast

Mon Evening
Mainly clear

w21

Feels like: 23

POP: 20%

Wind: 10 km/h NW
Wind gust: 21 km/h
Humidity: §3%

Mon Overnight
Clear

L 15°

Feels like: 15

POP: 10%

Wind: 5 km/h W
Wind gust: 14 km/h
Humidity: 63%




Assessing Risk




Probable Cause
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David Hume

Early History

Thomas Bayes




Used for Prior
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Range of values for parameter B



Disease Free Survival

Prior
Posterior (new estimate)

B a ye s i a n . .l;\f\ Data (Likelihood)
Statistics




Survey of SMEs

Bayesian
System

Expectations



Innovative Design

Features

Adaptive By Design




Stratified Designs

Treatment
Naive

Actlve

Early Stage
Disease

Prior
Therapy
Actlve

Treatment
Naive

Actlve

Prior
Therapy

Actlve

Late Stage
Disease




Enrichment Designs

/ Medium, variability

High variability

frequency

Phase lll

Stratified Trial
Enriched far
responders

Genetic Marker/
Poszitive Result

Inform
Discovery

Candidate Genes Primary Discovery
Drug metabolism, GWAS + WES, GEP
drug targets NO

Continued Discovery

GENETICS Geneﬂg:— variation Genetic variation explains Validation: Phase Il GWAS “hit”
explains PK variability variable efficacy predicts for response in Phase 3

ONCOLOGY EMx predictive for responselresistance, new drug combinations, new drug targets



Adaptive Randomization

Elicited Marginal Probabilities Efficacy level Toxicity Level
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Survey of SMEs
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Adaptive By Design
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Adaptive By Design: Sample Size Re-Estimation

mm

Initial sample size
+

Maximum
possible

Sample size

Analysis: Is study still as
likely to succeed under
initial sample size?

Increase sample size
to retain possibility
of success



Innovative Design

Features

Baskets and Umbrellas




Traditional Designs

Trial 1
Drugl

Trial 2
Drug 2

Trial 3
Drug 3

Trial 4
Drug 4



Basket Designs

Drug 1

Drug 2
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Umbrella Designs
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Innovative Design

Features

Platform Trials




Traditional Stratified Design

SOCA - —
SOCA N F
SOCA+TX mem T ) |
E N
SOCB —) - A
soCB | L
SOCB+Tx  m——) M

* Study all populations from the beginning

* May drop under-performing treatment

* May narrow the target population by enrichment
* Confirm or change sample size at interim(s)



Master Protocol

Pancreatic Cancer
Master Protocol

Appendix A Appendix B Appendix C
Treatment A Treatment B

Eligibility 1, 2, 3, ... Eligibility 1, 2, 3, ...

Treatment C
Eligibility 1, 2, 3, ...

Master Protocol

* Eligibility criteria that persist across all appendices

* Randomization

« Common objectives, endpoints, hypotheses across all appendices
Appendices

e Study elements unique to the population

« Additional eligibility criteria

* Changes in SOC



Sample Enrolment: 3 appendices
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Master Protocol

Maximum flexibility

Start small, expand as evidence accumulates

Successful appendices can be expanded to a phase 3

Bayesian methods may increase efficiency
* Combine SOC arms (“borrow” across appendices) at each analysis to reduce variability
* Combine Tx arms (“borrow” across appendices) at each analysis to reduce variability

* Leverage historic data to reduce initial sample sizes

Can adopt changes in SOC as appendices are implemented



MASTER PROTOCOL

A Multi-centre, Adaptive, Randomized, Double-Blind, Placebo-
Controlled Clinical Trial of the Safety and Efficacy of Investigational
Therapeutics for the Treatment of COVID-19 in Hospitalized Patients

ABOUT THIS PROTOCOL
This is a multi-centre, adaptive, randomized, double-blind, placebo-controlled clinical
trial to evaluate the efficacy and safety of investigational therapeutic agents in
combination with standard-of care for the treatment of hospitalized patients with novel
coronavirus disease (COVID-19).
This Master Protocol is largely based on a series of deliberations of the WHO R&D
Blueprint Clinical Trials Expert Group. The experts included international clinical triglists,
coronavirus experts, regulatory and ethics experts and clinicians, including those
treating COVID-19 patients'.
Based on those deliberations, experts at the National Institute of Allergy and Infectious
Diseases (NIAID) at the US National Institutes of Health developed the full version of the
protocol. The version was then further adjusted to facilitate its implementation
internationally.

Version Number: 2.0

24 February 2020




Innovative Design

Features

Historic (External) Data




Using Historic Data

Adaptive Information Borrowing

» Borrow if historical data are congruent to the control (of the trial);
otherwise, do not borrow

T

Enroliment< 2:1 randomization v Control

. incongruent—~

Historical Data congruent —_ Control Historical Data
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A Protocol Team

Regulatory Affairs
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Scientist

Statistician Clinical Operations

Medical Doctor Product Expert
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