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Patient stories — perspective matters

= About PatientsLikeMe

e Overview of patient experience

e Patient informed journey framework and principles
e Data informatics and conventions

e Patient vocabulary

mm Emerging science of patient generated data

e Sampling of research publications
e FDA Research Collaboration Agreement
e Patient-informed clinical trials

e \Vhat's next?
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...patients should help
decide which research is
conducted, help to plan the
research and interpret the
data, and hear the results
before anybody else.

~Heather Goodare, Richard Smith~
The rights of patients in research. BMJ 1995;310:1277



The missing voice...it seems so obvious now

w The missing patient voice in
k& The missing
: e value-based care
ingredient in the

development of The Missing Voice of Patients in Drug-Safety Reporting

LLRUECHCIE How Listening to the Voices of Patients Can
the voice of the Improve Quality of Life

patient. 33

The patient voice in research—evolution of a role

Engaging the Patient Voice in the Delivery of
Accountable Care in Medicaid

Increasing the Fidelity of Patient Voices and Their
Impact on Health System Performance

Hearing the Patient's Voice? Factors Affecting the Use of
Patient Survey Data in Quality Improvement



Perspective
matters...
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About PatientsLikeMe

Our mission is to improve the lives of patients through new knowledge
derived from shared real-world experiences and outcomes

Founded in 2004 as direct response to
Stephen Heywood’s diagnosis of ALS

Online, open, patient-facing community
for people living with illness

Deep patient data and experience in
~40 life-changing conditions

Free for patients with no advertising

Research-based infrastructure designed
to create value for patient data

Open-access research publications

Patients Insights

400,000+ patients * 30+ million structured data points « 70+ publications peer reviewed
2,500+ conditions * 3+ million free-text posts « Patient-generated taxonomy
* 15+ PROMs « Safety monitoring platform

Research collaboration with FDA

patientslike me* Proprietary & Confidential 6



Diverse personas, similar experiences...

Ethnography approach to patient & caregiver journey
reveals common events, feelings and questions

Site-wide personas

Audrey Tracy Sam Carl Layla Frank Lorraine Karen
Activated patient Tweaker/Tracker Newly diagnosed, Contented Leader/Connector New cancer diagnosis, Undiagnosed & in limbo Caregiver
slow decision possible fast decision required

How do | deal

\::/-hatliithis»; with problems caused

thin ave!? i

2 What will this What might help T by my illness )
(Dx, Rx, Tx) Am | crazy/ me get better? at might help (life, work, money)?

: S
AEnl alone? me live with it?

YCR Patient & caregiver journey

Experiencing a change
[ (9999000000000 000000000000000000000000000000000000000000000000000000000stNNtcNNtNstNNsRERRERRIERIIRRTIRRTTRRES .

v ® : ®
Having | seeeeeees » Seeking \ ] cececeees » Getting a diagnosis ——>» Making sense of it/ WE — > Optimizing Oy 5 Living with it
symptoms diagnosis (that you believe) Finding a plan I & adjusting ¢
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Patient voice informatics and data conventions:
Emerging science of patient reported and generated data

Basic Information
(age, sex, etc.)
Engagement f@

Diseases, Conditions
(early signs, diagnosis status, etc.)

General & Specific Symptoms
(onset, severity status, etc.) i

Standards l"

Evidence

@ Treatments & Side Effects
o (Rx, OTC, Supp., non-drug, etc.)

Quality of Life & Behavior Status

(all patients, some disease specific)

Y . ﬂ\ : Knowledge
Outcome Measures of Disease
(disease dependent)
_ e @

Patient-generated narrative text,
wearable and sensor data

»
A

patientslikeme’ Data mapped to ICD10, ICF, SNOMED, MedDRA, RxTerms
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Language of Health
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“You have to learn about thousands of diseases, but
I only have to focus on fixing what’s wrong with ME!
Now which one of us do you think is the expert?”

patientslikeme



“l am not a zero"” - Fixing patientslikeme
floor effects in an ALS PRO

- An ALS patient, Cathy Wolf, noticed

Onset Diagnosis Deceased that our ALSFRS-R wasn‘t sensitive
Jagn98 Jan99 Jan00 Jan01 Jan02 Jan03 Jan04 Jan05 Jan06 Jah 07 enough tO Capture function in
* advanced ALS and that she had
0 been a “zero” for some years due
o to the “floor effect” of measure
i
i j: - Cathy participated as an author of
the study despite being
’ quadriplegic, through assistive
o communication technology
e e s 100 oy vt oot - 200+ patients participated in study

to construct and pilot a new, more
Measuring function in advanced ALS: validation of ALSFRS-EX sensitive instrument including

extension ftems patients much too sick to be
P. Wicks®, M. P. Massagli#, C. Wolf® and J. Heywood?

“PatientsLikeMe Inc., Research & Development, Cambridge, MA, USA; and ®Person living with ALS, patient member of Patients- Stu d Ied I n n O rm al CI I n IC Settl n g
LikeMe.com

Keywords: Background: With the aid of assistive technology, some patients with amyotrophic ° 3 neW Items In neW ALS F RS-EX7
ALS, ALSFRS-R, clinical lateral sclerosis (ALS) are able to live for several years past the lowest measurable level H :

rating scale, floor effect of function on the Amyotrophic Lateral Sclerosis Functional Rating Scale — Revised p u bl IS h ed I n E u rJ N e u rOI

(ALSFRS-R), a widely used end-point in ALS assessment. There is a research need to
ived 19 August 2008 monitor patient function at the end of lifé f sever

>, particularly in the face of severe impairment

« Currently used by VA Brain Bank
and a number of academic studies

patientslikeme



Concordance between patienté
reported data and claims data

Boe

*  94% Match rate for patient ID
*  92% Match rate for diagnoses
» 74-100% Match rate for treatments

JOURNAL OF MEDICAL INTERNET RESEARCH Eichler et al
Original Paper

Exploring Concordance of Patient-Reported Information on
PatientsLikeMe and Medical Claims Data at the Patient Level

Gabriel S Eichler!, PhD; Elisenda Cochin®, B A; Jian Han?, PhD; Sylvia Hu?, PhD; Timothy E Vaughan', PhD; Paul
Wicks®, PhD; Charles Barr®, MD, MPH; Jenny Devenport’, PhD
IpatientsLikeMe, Cambridge, MA, United States

patientslikeme

Genentech

A Member of the Roche Group

- Researchers often question

whether patients using PLM
accurately report their diagnosis
and treatment information

We used de-identified linking
methods to assess data
concordance in 603 patients
with MS or Parkinson’s disease

Where data did not match, was
often due to sparse data in
claims (e.g. Medicare, patient-
reported data preceded claims
data window, changed last
name)

Impact: This data increases our
confidence that patients are who
they say they are and can report
information accurately



Patients prompt study of lithium in ALS progression

Accelerated clinical discovery using self-reported
patient data collected online and a patient-matching

algorithm

Paul Wicks, Timothy E Vaughan, Michael P Massagli & James Heywood

Mathematical description of algorithm. We developed an algorithm to mini-
mize the area between the FRS progression curves of patients and controls over
the entire course of the disease (before lithium start). The area is illustrated
in Figure lc.

L.
2.

ANALYSIS

Define t; as the lithium start date of the patient who took lithium.
Determine the patient’s FRS at twice-monthly intervals t; before their
study start date (linearly interpolating if necessary), back to time of
onset. These are FRS;.

For each control, define their t; as one of their reported FRS dates, and

determine FRS, as above. Published alongside matching
For each patient-control pair, calculate the area: . . . (e
T e algorithm and full de-identified

Area = 3 jabs RS FRSF) <10 dataset for replication

For each patient, choose the control that minimizes this area.

Wicks P, Vaughan TE, Massagli MP, Heywood J (2011) Accelerated clinical discovery via open data

patlentS ll ke me® platform and patient-matching algorithm, Nature Biotechnology, 29(5):411-414



Efficacy of Off-Label
Drug Use

21% of all
prescriptions are
for off-label
purposes

7 73% of these lack
I scientific evidence
for their use

"ttty

JOURNAL OF MEDICAL INTERNET RESEARCH Frost et al

Original Paper

Patient-reported Outcomes as a Source of Evidence in Off-Label
Prescribing: Analysis of Data From PatientsLikeMe

Jeana Frost!, PhD; Sally Okun?, RN; Timothy Vaughan’, PhD; James Heywood?, BS; Paul Wicks®, PhD

YU Amsterdam, KankerNL, Amsterdam, Netherlands
%PatientsLikeMe Inc., Cambridge, MA, United States

patientslikeme
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Many drugs cause N/V but
unclear how tolerable different
patient groups might find these
side effects

Different “shapes” of nausea per
disease and drug e.g. duration,
severity, timing, amelioration

Implications for clinical trials of
products with N/V side effects

Data shared with R&D group



Patients informing quality of «*»

care in epilepsy

Specialty of Treating Physician

Epileptologist (0] (@) Ii

Neurologist |

PCP | |

Other Ii |

1 2 3 4 5

Number of Measures Adhered To

Neurology® Clinical Practice

Patient assessment of

physician performance of
epilepsy quality-of-care

patientslikeme
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AMERICAN ACADEMY OF

NEUROLOGY.

- Adapted AAN’s epilepsy

quality measures to self-
report instrument

- Found significant

differences between
treating physician types

- ldentified gaps around side

effect management,
surgery referral,
reproductive issues in
women

- Fed into National Quality

Forum, lead to changes in
neurology training and CPD



N J Subscriber: sallyokun | Sign out
research portal Global Trial Access Databank Explorer

Additional subscription benefits

Part of your subscription to on-call patient insights with

atientslikeme-
b P PatientsLikeMe

The 46 questions in this'survey have been broken down into the following sections.

1. Demographics
Who is in our response panel, where do they live, and what conditions do
they have?

2. Agency
How much about trial awareness and selection is driven by the patient vs.
other factors?

3. Trial awareness
How and why do patients become aware of trials?

4. Evaluation factors

How do patients decide to learn more and develop interest in joining a
particular trial?

5. Decision to enroll
What are the factors that motivate a patient to decide to enroll?

6. Decision to withdraw
How frequently do patients consider withdrawing, and for what reasons?

7. Previous participation
What kinds of trials have our panel experienced?

8. Trial satisfaction and impressions
What do patients think about the trials they have participated in?

patlents l' ke me® Proprietary & Confidential



FDA and PatientsLikeMe Collaboration

Research Collaboration Agreement (RCA)

Goals To analyze and evaluate [patient-generated] data from a novel source for use by
the FDA in support of its mission to protect the public health by assuring the
safety, efficacy and security of medical products and devices.

Objectives PatientsLikeMe and the FDA will systematically explore the potential of patient-
generated data to inform regulatory review activities related to risk assessment
and risk management.

FBk VSIS Regulatory Science Staff (RSS) within the Office of Surveillance and
Epidemiology (OSE) of the Center for Drug Evaluation and Research (CDER)

Progress * Weekly Core Team teleconferences
« PLM onsite visit to FDA in July; FDA onsite visit to PLM in September
 PLM Data Science Workshop held at FDA in October
« Data identification and transfer processes initiated
» Research priorities identified relevant to four main program areas within OSE:
* Pharmacovigilance
* Pharmacoepidemiology
* Medication Error Prevention and Analysis
* Drug Product Risk Management

patientslikeme 18



FDA and PatientsLikeMe Collaboration, cont.

Research Priorities and Planning

Early Data Characterization Projects

Projects MedDRA coding validation study

PLM ICSR quality study from reports submitted from MedWatch pilot
Drug treatment coding validation study

PLM patient population generalizability study

Data density and site engagement of PLM population

Treatment indication data assessment

Patient Counts for PLM populations

DN N NN

Real-world treatment observation

Drug safety communication

Exploration of PLM side effect / tolerability information
» Detection of medical errors

« Exploration of signal from patient-generated data

« Evaluation of REMS

Publication -+ Perspective on FDA/ PLM Collaboration
Ideas  History of PLM’s patient-generated data

Emerging
Project
Concepts

patientslikeme 19



FDA Patient-Generated Health Data Exploration

> Initial exploratory research of PatientsLikeMe
PGHD is promising
» Structured PGHD may have potential to be a

rich source of patient insights, experiences and
preterences

> Additional exploration is needed to fully
develop analytic methods

» Need to understand potential to regulatory
decision-making process.

patientslikeme



MedDRA Coding Validation Study: Overview

Objective: To examine PLM data to gain understanding of:

* PLM coding of user voice entries to MedDRA.

Whether PLM MedDRA coding is equivalent to or different from
FDA MedDRA coding.

How patient vocabulary compares to MedDRA, and
understanding the nuances.

Process:

3350 deidentified PLM records with MedDRA coding provided to
FDA reviewers

Review based on International Conference on Harmonization
MedDRA Term Selection principles

Initial Findings:
Over 95% of the PLM verbatim data for adverse events,
symptoms and conditions are coded as FAERS data

Under 5% identified differences in the coding approach due to
different data models / purposes

patientslikeme



Individual Case Safety Report Comparison Study

Objective: To examine PatientsLikeMe to determine whether:

* PLM reports contain the minimum 4 data elements necessary to be
reportable FAERS ICSRs.

« PLM adverse event ICSRs are comparable to FAERS manufacturer or
directly reported ICSRs

* PLM ICSRs contain sufficient level of detail for FDA to apply
established pharmacovigilance principles in the review and
assessment of causality

Process:

« 33 de-identitied PLM ICSRs submitted to FAERS in 2008-2009
reviewed for completeness and quality

Initial Findings:
» 2/3 report drug discontinuation or dose adjustment due to ADE
« 3/4 reported on labeled ADEs yet several not recognized by MD
* 1/4 reported on unlabeled ADEs

«  Good quality and data in sufficient detail to support FDA's
pharmacovigilance work

patientslikeme



Hacking Diabetes

#WeAreNotWaiting

- .
* >
*
*

*-..We took the "louder alarm system” .+*

...and turned it into an artificial pancreas that *
auto-adjusts my insulin levels as needed.

o

-- @DanaMLewis




HLHHS IDEA LAB

#MackREDTAPE

@HHSIDEALab

, ',,ﬂ STARTU‘ *%HEALTH NOW

"SUSANNAH FOX
+CTO0, HHS




PRECISION MEDICINE INITIATIVE®
COHORT PROGRAM

00 6O

www.nih.gov/precision-medicine-initiative-cohort-program
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What's next?

— - —
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‘T TINK Mou SHouwD e MORE
EXPLIAUT HEZE IN STEP TWO,"
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Moving person generated data into evidence...

- |dentity and elevate best practices for patient-
centric data collection models

- Study patient data characteristics to better
understand how it compares to other sources

- Publish in literature to advance knowledge
base

« Convert data into actionable information

-  Make measure results / scores easy to
understand and helpful to all stakeholders

- Connect patient outcomes to care planning
and self management

patientslikeme



Imagine...

...a connected and data driven world in which
the lived experiences of each of us shapes a
continually learning system that supports our
collective health and well-being...
that's what's next!

Shared

\alue
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