TRACK 7: CLINICAL RESEARCH & TRANSLATIONAL
INFORMATICS: TRANSFORMING BIOLOGICAL DATA TO
CLINICAL DEVELOPMENT

Wednesday, April 6
10:50 AM

BUILDING FRAMEWORKS,
USING NEW TOOLS & INTEGRATING SYSTEMS
TO IMPROVE RESEARCH PIPELINES

patientslikeme



Session Outline

Jason Johnson, Ph.D., Executive Vice President, Head of Research & Informatics, PatientsLikeMe

11:00 On the Road to Digital Biomarkers
Alain Nanzer, Ph.D., Global Head Safety & Development Workflows, Pharma Research and Early
Development Informatics, Roche Innovation Center Basel

11:30 Establishing, Improving and Sustaining Primary and Secondary Clinical Exploratory Research
Pipelines
Jay Bergeron, Director, Translational and Bioinformatics, Pfizer

12:00 pm New Informatics for New Science: From Data Acquisition to Biomarker Validation
Jens Hoefkens, Director, Strategic Marketing, PerkinElmer

12:15 More Than Code: True Interoperability Realized in Translational Medicine
Philip Payne, Ph.D., FACMI, Co-Founder, Signet Accel LLC

12:40 Luncheon Presentation |: The Intersection of Translational Informatics with Precision Medicine
John Shon, Vice President, Data Science and Bioinformatics, lllumina, Inc.

1:10 Luncheon Presentation Il: Accelerating Insights in Translational Research: Self-Service Analytics and
Visualizations at Amgen

George Seegan, Ph.D., Research & Development Informatics, Amgen

David Hardison, Ph.D., Vice President, Health Sciences, ConvergeHEALTH by Deloitte
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The setting: The vast majority of clinical candidates fail to
translate into drugs, and failure rates are increasing
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The productivity crisis in pharmaceutical R&D

Fabio Pammolli, Laura Magazzini & Massimo Riccaboni
Nature Reviews Drug Discovery 10, 428-438 (June 2011)
28,000 compounds from Pharmaceutical Industry Database
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Most Phase 2 and 3 failures are for efficacy

Efficacy

Pharmacokinetics

/bioavailability 1%
Safety

Phase Il Failures
2008-2010

— Strategic

b Financial and/or commercial
Safety (including \ _~Not
risk-benefit) 21% ' disclosed

Efficacy
* Versus placebo: 32%
* As add-on therapy: 29%
* Versus active control: 5%

66%

Phase lll and Submission
Failures 2007-2010

Phase 2 success rates have fallen below 20%, Phase 3 + submission below 50%

Arrowsmith, Nature Reviews Drug Discovery (2011) 10:328; Arrowsmith, Nature Reviews Drug Discovery (2011) 10:87,;
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Example informatics-based responses to the
translational/clinical productivity problem

Better validated targets, e.g. human genetics

Better preclinical data integration and modeling/simulation

Patient segmentation, biomarkers

Improve trial design, e.g. earlier human testing (fail earlier cheaper),
adaptive trials designs for more efficient hypothesis testing
‘Real-world’ data partnerships to better characterize unmet need,
improve trial design and recruitment, understand natural history of
disease, value of medicines, etc.
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PatientsLikeMe

We partner with leading players in the healthcare ecosystem to help them better understand
the patient experience to develop better products, services and care

T Patients donate data into the system, and the data are de-
identified, aggregated, and contextualized for partner and
patient insights

..... PLM Data Insights .........................................................................................................

Care Population Drug Approvals
Health, Access Shared Decision CER, PCOR, 5 APP
Management . & Active Safety
. & Making HEOR .
(self & provider) . Surveillance
Reimbursement
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Building a community of early patient adopters

400K 1
PatientsLikeMe has

been building ongoing
relationships with our

300K members since 2006,
250K A when we launched our
first community for
200K patients living with ALS.
150K - Since then, we have
100K scaled the platform to
support increasing
50K numbers of patients,
oK _ . . diseases, and data.

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

350K -

Number of PatientsLikeMe patients

Where we are today:

Insights

* 400,000+ patients * 31+ million structured data points * 70+ peer-reviewed papers
* 2,500+ conditions * 3+ million free-text posts * Patient-generated taxonomy
* 15+ disease-specific outcome scales ¢  Safety monitoring platform
* Endpoints in clinical trials
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Patient value

Learn
about living with & treating
life-changing conditions

patientslikeme

3t Condtions  Trewvmarts  Symotoem  Remeanch

Multiple Sclerosis

« Answer the questions, “Is this
normal?” and “What are my
choices?”

+ Learn from aggregated patient
treatment and symptom data

patientslikeme

Connect

with others sharing
those experiences
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Patient search
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Find patients to connect with
based on age, gender, disease,
treatment, symptoms, interests

Get day-to-day support from
others to live better, together

Track

their history and
progress over time
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- Document symptom changes,
treatments starts and stops,
triggers of exacerbations, etc.

Generate real-world outcomes
data for use by researchers



Examples of how the life science industry has partnered with patients
through the medicine discovery, development and delivery continuum

" Design and execution of trials ~ Selecting and understanding . Establishing patient-optimized
: . _ - endpoints . : real world registries
: ¢ What: Learn about gaps / issues in protocols, .
: potential recruiting and retention barriers : 1+ What: Understand and characterize clinical : i+ What: Use large observational patient
«  Why: Trials with fewer recruiting and ' significance of patient reported outcomes registr'ies for post-markoting '
. retention hiccups; improved patient . i« Why: PROs increasingly needed to establish a commitments and ongoing patient
reputation of trials ¢ medical and commercial value story, as wellasto understanding
. Lo drive registration evidence (\ *  Why: Lower friction and costs for
CTELION researching patients

1 o :

1 . : “A :

1 1 IEMD : : :
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) NOVARTIS 0‘0 MERCK
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Medical affairs /

observational

@ e ................................................ Market evolution and launch r.ﬂ

: apn . . . : . : E

- Identification & validation of . ! Understanding real- . : excellence A4

. patient unmet need . time patient behavior i+ What: Expand medical definitions and understanding :

: hat: h o ¢ Do . of patient issues to help evolve a market
\A;ﬁ:tn'tD.sEf:; ¢ s?/\r/?tcct:i:za;;hna\(jior What: Understand real-time ‘«  Why: Create the greatest potential for new therapies :
P t ! di Y' d gl-t £ i ! . switches, treatment pathways, : : {3t don’ t fit in established categories :
unmet medical need, quality of life gaps o P

: : patientjourney and off-label
*  Why: Develop the market story and key © 1 uses

|nvgstmentthe515fortheprogram; .« Why: Plan a compelling OSSOSO
design of protocol Co :

launch, and identify hiccups ~ © : Djrect to patient observational research
and gaps during launch Do :
: = Rapidly conduct assessments of wearable’s/sensors, new :

Genentech Genentech AstraZeneca devices; HEOR evidence gathering

| ingelheim Genentech | Genentech  AstraZeneca ;
patientslikeme’ - T Aot [biogenidec] () mgahem

”| Boehringer




Platform overview and data layers

Data captured on PLM is expanding beyond patient self-report to provide a holistic view of
patient health that is complimentary to traditional medical records

________________________________________________________

| Care i

: : i Management (self | i
Basic Information : & provider) |
(age, sex, etc.) : :
= ;
(early signs, diagnosis status, etc.) i Population i
= ! Health, A !

General & Specific Symptoms | e ceess & !
. | Reimbursement |

(onset, severity status, etc.) ! ;
Treatments & Side Effects : |
® 0. 0)\0 o0 (Rx, OTC, Supp., non-dru . ! :
i Shared Decision |

Quality of Life & Behavior Status ; Making i
(all patients, some disease specific) | !
Outcome Measures of Disease : i
(disease dependent) | !
! CER, PCOR, :

: ! HEOR l
Real-time sensor data | i
Forum Conversation & Qualitative i :
Data | Drug Approvals & | !
i Active Safety I

1 [CD-10 coded i Surveillance i

2 Disease dependent ! :

3 Multum coded T T T T T T TS m TS oS ooooomommmoooes
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An Open Research Exchange for Online

Patient Feedback in PRO Development

Harrington M, Heywood B, Rura S, Wicks P PatientsLikeMe, Cambridge, MA, USA
OOopen research exchange For correspondence, email: openscience@patientslikeme.com §é
by patientslikeme Robert Wood Johnson Foundation
Objectives Methods
* Patient-reported outcome (PRO) instrument development is a costly * ORE is integrated with PatientsLikeMe (PLM), an online community
and lengthy iterative process. for patients who share their data for research and support.
* Access to patients, logistical difficulties, and the cost involved in * ORE facilitates iterative and multi-phase development process of a
getting patient feedback can delay the development of measures PRO instrument, illustrated in Figure 1.
that adequately reflect patient experience. ¢ Qualitative and quantitative phases are integrated to support an
* To address these challenges we built the Open Research Exchange ongoing patient engagement throughout PRO development process.
(ORE) software platform. It is accomplished through access to item-level and survey-level

feedback questions (see Figure 2 and 3, respectively).
* The effectiveness of the ORE platform was evaluated while

developing the Insomnia Impact Questionnaire (/1Q).
Figure 1: ORE's five PRO development phases

C.o.n cept Feedback Test Retest Follow-up
Elicitation
( 3 4 \

¢ Qualitative input ) (e Cognitive debriefing )
from patients » Evaluate clarity, * Psychometric evaluation of the new instrument

* Examine patient relevance and (validity and reliability) * Evaluate the ability
experience at a adequacy of * Flexible study design to detect change
large scale response options * Ongoing patient input available through item-level 9

¢ Informs item * Item review based on and survey-level feedback
creation patient feedback
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