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The cost of drug development is rising

Cost per approved drug in billions of 2013 dollars
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Source: Di Masi JA, Grabowski HG, Hansen RW. Innovation in the pharmaceutical company: new estimates of R&D costs. Journal of Health Economics. 2016;47:20-33.



Productivity within the pharmaceutical industry is declining

New molecular entities per $1 billion in R&D (inflation adjusted), 1950-2010
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Source: Scannell JW, Blanckley A, Boldon H, Warrington B. Diagnosing the decline in pharmaceutical R&D efficiency. Nature Reviews Drug Discovery. 2012;11;191-200.
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Drug development is long, inefficient, and likely to fail

DRUG DISCOVERY PRECLINICAL CAL [AL: FDA REVIEW } LG-SCALE MFG

5,000 - 10,000

COMPOUNDS A

ONE FDA-

APPROVED
DRUG 4

PHASE PHASE PHASE
1 2 3
NUMBER OF VOLUNTEERS
20-100 100-500 1,000-5,000

POST-MARKETING SURVEILLANCE

>
-
Ll
—
=
(-
W
[ —
-
|
Ll
o
Q.

6 YEARS

P IND SUBMITTED
PHASE 4.

P NDA SUBMITTED

Source: PhRMA. 2012. Available at http://phrma-docs.phrma.org/sites/default/files/pdf/12-535phrmaoverviewdiabetes1109.pdf.
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New tools can bring care and research to individuals
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Year of first
randomized 1993 1998 1999 2011
controlled trial
Number of
randomized 653 347 225 50
controlled trials
i Teller at a bank ATM at bank Banking at home Mobile banking

Source: Teleneurology and mobile technologies: the future of neurological care. Nature Reviews Neurology. 2018;14:285-97.



Seven years ago, Craig Lipset and Pfizer conducted the first
completely virtual trial

HEALTH

A Clinical Drug Trial Via Phone, Computer

By Jennifer Corbett Dooren
June 7, 201

Pfizer Inc. is conducting a drug trial in which patients participate from their homes using
computers and smartphones rather than visiting a clinic.

The company plans to compare the results to those obtained from a previous, traditional
trial of the same drug. The study involves the company's overactive-bladder drug Detrol.

If successful, the methods used in the study might eventually be used to help drive down
the high cost of bringing new medicines to market.

The Food and Drug Administration recently signed off on Pfizer's study, which is believed
to be the first all-electronic, home-based study of a drug to receive agency approval.

Source: Available at http://www.wsj.com/articles/SB10001424052702304432304576369840721708396.
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Many parts of a clinical trial can be virtual

Short-term, hybrid model
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New models bring research to participants

A

REMOTE study

Remote /
Direct-to-Patient
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intermediary (e.g. a human intervention (e.g., all patient-generated
member of study team) (e.g., mobile phlebotomist) collected via app/device)
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elektralabs

Source: Andrea Coravos. Decentralized clinical trials. Andrea’s Blog. 2018. Available at https://blog.andreacoravos.com/decentralized-clinical-trials-e9dbde90ea95
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National studies can be conducted from single sites

Map of participants in virtual research study
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Source: Journal of Parkinson's Disease. 2015;5:505-515.
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Participants like virtual visits

Overall satisfaction

Comfort of Visit

Ability to be evaluated

Convenience of visit [N

Technical quality of visit
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| Very Satisfied = Satisfied Neutral Unsatisfied ® Very Unsatisfied

Over 80% of participants said they would be more
willing and able to participate in future research studies if
they could do so remotely

15
Source: Journal of Parkinson's Disease. 2015;5:505-515.



AT-HOME PD is a virtual longitudinal observational study with

three components

STEADY PD Il
Phase 3 RCT of isradipine
M = 336 participants
Pl: Tanya Simuni, MD

+

I
SURE PD3
Phase 3 RCT of inosine
M = 298 participants
PI: Michael Schwarzschild, MD, PhD

.Ei

AT HOME PD

Virtual longitudinal observational
study

N =~420 participants
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23andMe aims to recruit, characterize, and retain a virtual

national cohort of LRRK2 carriers
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Annual virtual visits

Questionnaires
Cognitive testing
Remote examination
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Virtual studies offer numerous advantages

Characteristic Traditional study Virtual study
Focus Participants, investigators, Participants
and sites
Geographic reach Sites Internet access
Sites Many One
Institutional review boards Many One
Time to initiate study Long Medium
Investigators Many Handful
Assessments Episodic Frequent
Variance High Low
Comfort Low High
Convenience Low High
Confidentiality Low High
Cost High Moderate
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