Quality Based Drug Development -

Traditional versus — Non-Traditional

Clinical Trals 1n the context of 21st
entury novel clinical research.

Srinivasa Rao Mandava
Cheryl Simon
Merck & Co, Rahway, NJ 07065



DISCLAIMER

The Views expressed here are of our own and are not related to my
employer

Srinivasa Rao Mandava
Cheryl Simon
Merck & Co, Rahway, NJ 07065




Example of Differences in How Data from Conventional Randomized Controlled Trials (RCTSs)

Characteristics

& Real-World Evidence (RWE) are Utilized

RCTs

RWE

Standard of evidence
Cost
Patient Population

Sample size

Efficacy

Adverse events

Approval or Clearance of new medical

products

Role in diabetes

Other issues

Gold standard

Costly to develop

Well-defined within constraints of specific inclusion criteria
Results reflect outcomes in limited population

Limited
Requires sample size calculation to be performed in advance

Randomized and blinding lead to minimized risk of data bias
and confounding

Only more frequently occurring adverse events revealed

Considered the gold standard necessary for new drug
approval, and when feasible for new device approval

Define efficacy and provide a preliminary safety profile ina
well-defined and controlled population

May be |less useful when strong signals are available form
RWE or early-phase trials

Complementary to RCTs

Less Costly

Broader and promotes evaluation of patients
populations less often studied in clinical trials
Patient data derived from other sources, including
insurance claims

Orders of magnitude larger

Randomization and blinding may not be feasible
Risk of unrecognized data bias and confounding
greater

Can reveal adverse events with much lower
frequency and those requiring longer exposure to
occur

Not generally accepted for approving new drugs but
can complement RCT findings, accepted for new
device indications

Allows estimation of more realistic treatment
effects of a wide range of diabetes interactions such
as social determinants of heath and comorbidities

Facilitates post marketing surveillance of adverse
events and assessment of the product effectiveness
Results may be less credible due when a control
group is not included



INTRODUCTION

It is well evident that safety and efficacy data collected from randomized controlled trials (RCT) provide high
quality data on restricted patient populations and has been standard for determining market authorization. There
are reasonable benefits in using RWE:

Less time and cost to o Social determinants of Detection of
: Ability to capture :
produce meaningful - . ; health that can impact uncommon adverse
additional information
data health outcomes events

Better utilization of
Innovative

Helpful in the generation of
subjects pharmacogenomic
information and
pharmacokinetic differences
between individual subjects.

Data articulation to
technologies such as achieve 21st century
AL ML and Block novel clinical research
’ Chain objectives.




Some Examples of Real-world data

™,
5@ <
<8<

W

ot

Clinical Medication Claims Maolecular profiling Family History
Demographics, EHR Data lab Medication Orders, Medical Claims, Prescription Genomic and Generic Testing Historical Data on Health
Test Results, Diagnoses, admministration {Dose, Route, Drug Claims, Other Drug and Data [SNPs/Panels), Multi- Conditions and Allergles
Procedures, NDC/RxMorm codes), Treatment Use Data Omnics Data | Proteomics, Relating to Patient and
Pathelogy,/Histology Data, Concomitant Therapies, Point Transcriptomics, Extended Family, Smoking
Radiclogy Images, Microbiclogy || of Sale Data, (Prescription & Metabonomics, Lipidomics), Status, Alcohol Use
Data, Provider Nates, OTC) Other Biomarker Status
Admission/Discharge and Prescription Refill, Allergies
Progress Reports, Performance
Status
G 8 HE -
= s @0
Mobile Health Environmental Patient Reported Social media Literature
Fitness Trackers, Wearable Climate Factors, Pollutants, Patient Reported Outcomes, Patient Communities, Twitter, Disease Burden, Clinical
Devices, Other Health Apps Infections, Lifestyle Factors Surveys, Diaries (diets, habits), Faceboaok, Blogs Characteristics,
Measuring Activity and Body {diets, stress), Other Persanal Health Records, Prevalence/Incidence, Rates of
Function Environmental and Adverse Event Reporting, Treatment, Resource Use and
Occupational Sources Quality of Life Measures Costs, Disease Control, Quality

of Life Measures




Name

Categorizing Modern Oncology Clinical Trial Designs

Description

Platform trial

Standing trial
Master protocol

Indication finder

Basket (or bucket) trial

Umbrella trial
Adaptive trial

Seamless phases”

Evaluates many therapies in a particular disease or group of diseases. Therapies usually have different
sponsors and may be combinations or sequences.

Platform trial in which therapies enter and leave over time.

A trial with multiple treatment options requiring separate protocols but under the same aegis. Informed
consent is usually required for both the master protocol and the respective individual protocol.

Evaluates a particular therapy across multiple cancers that are defined by organ type, or across subtypes
within a specific organ type. The goal is to determine which diseases or which biomarker subtypes are
appropriate for further development.

Evaluates the effect of a particular targeted therapy on a particular genetic or molecular aberration across
cancer organ types. Variant of indication finder but the therapy is not evaluated for its off-target effects.
This term may be useless because it is used for very different designs by different researchers and reporters.
I use it for platform trials (many therapies) that are indication finders for each therapy.

Trials in which unblinded data are monitored and used to determine the future course of the trial based on
prospectively defined decision rules.

A particular kind of adaptive trial that moves from one phase of drug development to another without
pausing accrual. Decisions at the phase switch usually involve greater focus. Examples include dropping arms,
dropping doses or schedules, dropping patient subsets, changing randomization proportions, estimating the
sample size for the next phase, and there are many other possibilities, (I do not include changing primary
endpoint for reasons indicated in the text.)



Master Protocol Trial

Patient registration

Analysis of genomic information using NGS
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General Schema of a Master Protocol

Tissue submission
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Basket Trial & Umbrella Trial

Basket trial

_ Umbrella trial

Multiple diseases

Common targeted
intervention(s)

Single disease  Multiple targeted

interventions
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Single disease

Screen for presence of targets

Biomarker 1: Biomarker 2:
positive positive
Targeted therapy 1 Targeted therapy 2

Single group or assigned according to
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Basket Trial & Umbrella Trial

Biomarker 3:
positive
Targeted therapy 3
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Platform Trial
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Countries Conducting Adaptive Trials




Benefits

Benefits of master protocols Cost-savings assumptions

o Estimated reduction
Derisking programs Cost component in cost (percentage)*®

Quickly test hypothesis, answer scentific guestions, and fail fast

Source data
10-205%
Evaluate and compare treatment combinations or competing drugs verlfication costs
5lte recrultment costs 20-25%
- Reducing cost and cycle time Site monitoring costs 20_75%
Faster time to activation
: Adminlstratlve costs 20-25%
Partner to share risk and cost
Shared cost of
control arms S0-35%
- Continuous learning
o _ Owverhead costs 30-35%
Access the latest and best thinking on complex disease areas
Generate real-world evidence Aggregate savings 1 15%

across entlre trlal




Savings — Time & Cost

Impact of cycle time savings

Traditional patient enrollment . _
and site-startup time: Trag:'i”;';:i'
117 weeks '
Master protocol patient enrollment haster protocol cost:
and site-startup time: £9.5-%9.8M
96-102 weeks

Savings: 13%—18% Savings: $1,3—$1.6M

(15-21 weeks) (12-15%)
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