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Patients and their outcomes have historically been characterized
using limited, visible-to-the-system data sets.
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PGHD and Volume: from billions to tens of trillion data points
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detection

All traditional RWD @

PGHD and Variety: = @
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Adapted from: Gambhir, Sanjiv Sam, et al. "Toward achieving precisi
health." Science translational medicine 10.430 (2018)



PGHD Value(1): Measure novel outcomes at population level

ACTIVITY TRACKERS ONLY Tr::fers Matt_:rhr:gkg;ntrol
N 498 1,400
% Days with Tracked Steps#= 713% 17%
Mean Daily Stepcounts= 6,379 7,188
Moan Niohtly Sieo Duration (hours)  oa e
Max Time 1o Fall Asloop (minutesles 1858 e

*p <0.05; **p < 0.001 corrected for FDR

Evidation & Novartis: "Real-World Use of Wearable Devices in a
Large Multiple Sclerosis Cohort”. Presented at the American
Academy of Neurology (AAN) Annual Meeting 2018

Number of trackers 4,459 10,321
% Days with o
tracked steps 78.7% 80.7%
Mean nightly sleep .
duration (hours) 6.48 6.6
|
Resting heart 71.2** 66.0
rate (bpm)
Mean Daily Stepcount 6,256** /7.374
Average daily cardio -
exercise sessions 0.2 04]
\ *P < 0.05, **p < 0.001 W,

Evidation & Sanofi: " Using Claims And Wearable Devices
Data To Quantify Influenza Outcomes Among Type 2 Diabetes
Patients - A Population Study”. Presented at the American
Diabetes Association (ADA) Scientific Sessions 2018




PGHD Value (2): Quantify individual change over time

2

spinal fusion (n=26) |
bone fracture repair (n=68)

heart procedure (n=55)

resting heart rate
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Based on 116K survey responders who responded yes to: "Have you had any type of medical procedure or surgery since June 20167?”



PGHD blurs the line between RWE and CT

DiSCover Project

Digital Signals in Chronic Pain
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CHRONIC PAIN STUDY - EARN
UPTO $40 IN POINTS

Do you experience chronic pain? Join an
important study to understand the
relationship between everyday activities and
chronic pain. Earn up to $40 in points!
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Conclusion: What's the same and what's different?

Data Relevancy

¢ Availability of key data
elements

® Exposure
¢ Qutcome
* Covariate
e Patient-level linking (if
applicable)
® Representativeness
e Sufficient subjects

¢ Longitudinalit
\ g Y

/

Data Quality

<

® Accuracy
e Validity
e Conformance
e Plausibility
* Consistency
¢ Completeness
* Provenance

® Transparency of any
previous data
transformations

Fit-for-Purpose
Data

Within the given clinical
and regulatory context,
the real-world dataset is
of sufficient quality, as
well as relevant, robust,
and representative.

(& )
Draft figure from an upcoming Duke-
Margolis white paper, permission to share

What traits are unique to PGHD but common across clinical research?

e Veracity: Data quality, missing data, attribution (Questions 3B)
 Variability in measurements & the importance of UX (Question 4B)
 Velocity: repeated measurement enable change detection and monitoring

What traits are both unique to PGHD and unique to RWE?

 New sources of bias & confounders unusual see In observational studies (Question 2B)
« New models of data use agreement that keep participants in the loop. (Question 7B +)
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