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Innovation?

‘do different’

Innovate

make changes in something established
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Life Sciences Trends

+ Patient Centricity
+ Personalized medicine/pharmacogenomics
+ BYOD and Wearables
+ Patient outreach and enrollment

Enablers

Mobility

Our next steps must be informed, and leverage by emergent technology and data trends
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Business Driven Technologies
Patient-Centric Trials

+ How we leverage new thinking to overcome the inherent
conservatism and risk aversion in a highly regulated industry
to drive innovation and transformation

Virtual or
Hybrid:

CO

Consumer
Focused:

Patient Centric

Data Driven:
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Virtual Trials

What is a virtual trial?

Traditional trial Virtual trial

Patient visits the site (hospital) All data is collected virtually or

to participate in the trial. in the home, making life
convenient for the patient.

Site is usually a large academic Minimizing site visits to only

Why is this important to patients ?

medical center, in major city those that are not feasible in the Average patient Average time an Average
center. home or remotely. spends traveling in-person visit telehealth wait
and waiting to see takes time
All diagnosis, dosing and tests Reduction of all or nearly all sites doctor
are performed at the site making in a country to one “virtual site.”
life convenient for the doctor but
not the patient. Requires centralized / remote
“ownership” of the patient by the
Most sites only enroll small doctor and study coordinator at
number of patients, so we need a  the virtual site.
lot of sites.

What are the key benefits? DEs T N S g b
=@® | More patient-friendly trial REELIED ELIRER ) ' e
desiuns patient; improve study
z 9 recruitment & retention

More than 80% of

m Access to broader patient :gfézaiilre]nrfélsgzgth " partICIDant§ S-a.ld they WOUId be
populations more’atie%ts more Wllllng and able to

participate in future research

, _ _ studies if they could do so
L_2 | Use of connected devices and Higher quality data /
.'71( software to conduct trials Reduced monitoring remote Iy

wherever the patient is costs
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Virtual Trials

How will we do it?

+ Bring the trial to the patient

+ Using TECHNOLOGY
and new/additional services

Home health and
wearable devices

(
= Q

More remote
monitoring and
data analytics

+ We will fundamentally shift

the center of the research ﬁ ’
from the site to the patient’s
. Direct-to-patient Local and home
location medications and health care
Kits networks

How do we spot a good opportunity for virtual trials?

@ Disorders with medical self- Assessments / data that
Rare diseases management that can be can be collected
TAs that are treated at home remotely
amenable to
Virtual —> “ . . . .
.,E.'ﬁi Respiratory Indications that can be H E Studies W't_h high site
diagnosed remotely HH pre-screening costs
(]

Dermatology
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Academic Publications on Wearable Technologies

The number of publications on PUBMED that include “wearables’ or
“mobile technology” in their title or abstract have risen rapidly in the past few years
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Number of Publications that include
“wearables” or “mobile technology” in
their title or abstract (PUBMED)

Publication Year QY
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Wearable Technologies

Wearable technologies include
smartwatches, wristbands,
hearing aids, electronic/optical
tattoos, head-mounted

displays, subcutaneous sensors,
electronic footwear, and
electronic textiles?

(-9 &

Hearing Aids

' Optical Displays
Smartclothes @ ? »

Tattoos

Subcutaneous
Sensors

_a
@

Smartwatches

Q

Electronic
Shoes

—

Electronic
Socks
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Data collected from wearables is
transmitted to the internet
through Bluetooth, Wi-Fi, LTE,
3G, 4G, or 5G connection for
further analyses or feedback
from a healthcare provider

Cell Site
Body Area Network

EBBIu}looth‘ 1__' 9

Internet

¥

Smartphone Internet Router

PPD



Wearables in Clinical Trial Research

BENEFITS

CHALLENGES

= Can be used for multiple disease
indications

» |[ncreases measurement
precision

= Reduces patient burden

= Allows continuous data
collection over long follow-up
period

= Patient compliance

HELPING DELIVER LIFE-CHANGING THERAPIES

Device selection and validation
of device for context of use

No standard regulatory
guidelines for implementation

LARGE amounts of data
produced

Placebo effect

Patient compliance

PPD



A few seconds of raw data from a single accelerometer!

3386576,-0.749641,0.076641,9.716595,0.019985,-0.022116,0.053026,0.007887,0.076998,0.007887,0.076998,0.019985,-0.022116,0.000000,0.00000
3386580,-0.443079,0.071851,9.721385,0.019452,0.017587,0.045565,0.007391,0.045546,0.007967,0.076955,0.019678,0.000699,0.000000,0.000000

3386583,-0.622705,0.119751,9.716595,0.018919,-0.021583,0.047963,0.012324,0.063999,0.008025,0.076919,0.019248,-0.012060,-0.000000,0.0000
3386587,-0.486189,0.067061,9.639954,0.019718,0.018119,0.045565,0.006956,0.050392,0.008103,0.076940,0.019556,0.007771,-0.000000,0.000000
3386592,-0.505349,0.117356,9.647140,0.017054,-0.027446,0.054092,0.012164,0.052335,0.008193,0.076876,0.017723,-0.018153,-0.000000,0.0000
3386597,-0.586780,0.186812,9.711804,0.018119,0.022116,0.044233,0.019233,0.060346,0.008283,0.076909,0.018035,0.011629,-0.000000,0.000000

- - - - - N .008362,0.076834,0.019370,-0.017042,-0.000000,0.0000
Small to Medium-sized clinical trial could generate huge 08470,0.076859 009460,-0.000000,0.000000

boss12,0.076 0829,-0.000000,0.0000

amounts of raw data 008620,0.07§ ,—0.000000,0.000000
3386618,-0.498164,0.112566,9.704619,0.021051,-0.029044,0.050894,0.011599,0.051288,0.008727,0. 6,-0.000000,0.0000
3386623,-0.689766,0.059875,9.642349,0.019452,0.026113,0.046897,0.006210,0.071413,0.008827,0. 0.000000,0.000000
: : .037625,0.008905, ~0.000000,0.0000

878223,0.008993, 000000,0.000000
)29944,0.009031 0.000000,0.0000
P87048,0.009125 000000,0.000000
. ey . yO:0 70.028796,0.009214 155 GB of data b .000000,0.0000
3386648, -0. 933343 0. 143491,9 747730,0.020784,0.026113, 0. 044499,0.015232,0.096018,0.009297 h00000,0.000000
0.014795,0.016768,0.00940 from one sensor! h.000000,0.0000

007954,0.109429,0.009442 000000,0.000000
ASSUmlng Sampllng at 1OOhZ Wlth 016939,0.002701,0.009552 0.000000,0.0000

300 bytes per second 004426,0.102419,0.009657, 000000,0.000000
E—— w.016247,-0. 004924 0.009736), —0.000000,0.0000

3396674 -1. 022673 0. 045505 9 659114 0. 019195 0. 013919 0.047697 0 004711,0.105484 0 009832, 0 .000000,0.000000
3386679,-0.186812,0.165256,9.695040,0.015721 ,—0.000000,0.0000

300 bytes* 60 seconds™ 60 minutes* B 5. 0.000060.0-0000
24 hours™ 30 days™ 200 participants

823,-0.000000,0.000000

’ »>—-0.011396,-0.000000,0.0000
3386700,-0.938848,0.114961,9.742940,0.022916,0.011458,0.046897,0.011799,0.096065,0.010289,0.076574,0.021395,0.005558,-0.000000,0.000000
3386704,-0.002395,0.189207,9.692644,0.021583,-0.018919,0.048496,0.019518,0.000247,0.010377,0.076504,0.021537,-0.011130,-0.000000,0.0000
3386707,-0.950823,0.050295,9.728570,0.022649,0.011191,0.047697,0.005170,0.097426,0.010443,0.076532,0.022186,0.002066,-0.000000,0.000000
3386711,-0.143701,0.201182,9.730965,0.019452,-0.014389,0.051960,0.020671,0.014766,0.010528,0.076479,0.020395,-0.008888,-0.000000,0.0000
3386716,-0.910107,0.091011,9.642349,0.020251,0.007461,0.048230,0.009438,0.094108,0.010629,0.076489,0.020287,0.003160,-0.000000,0.000000
3386721,-0.182021,0.114961,9.685459,0.016787,-0.011724,0.049562,0.011869,0.018791,0.010720,0.076439,0.017698,-0.007959,-0.000000,0.0000
3386725,-0.838257,0.052690,9.702225,0.017320,0.007194,0.048230,0.005431,0.086184,0.010788,0.076453,0.017434,0.002312,-0.000000,0.000000
3386730,-0.160466,0.091011,9.740545,0.016521,-0.007461,0.053559,0.009343,0.016473,0.010872,0.076414,0.01675%,-0.0045986,-0.000000,0.0000
3386732,-1.037043,0.134121,9.654325,0.019185,-0.002398,0.049029,0.013891,0.107007,0.010912,0.076421,0.018020,-0.003605,-0.000000,0.0000
3386737,-0.031135,0.196392,9.750125,0.020251,-0.007461,0.0459828,0.020140,0.0031%3,0.011012,0.076364,0.019651,-0.006515,-0.000000,0.0000
3386742,-1.001118,0.110171,9.733359,0.022116,-0.001066,0.053825,0.011318,0.102494,0.011118,0.076359,0.021475,-0.002440,-0.000000,0.0000
3386746,-0.167651,0.107776,9.639954,0.021583,-0.003198,0.045828,0.011180,0.0173%0,0.011204,0.076323,0.021548,-0.003046,-0.000000,0.0000
3386751,-0.955613,0.055085,9.699829,0.019185,-0.003997,0.049029,0.005679,0.098202,0.011302,0.076314,0.019799,-0.003709,-0.000000,0.0000
3386756,-0.172441,0.146096,9.649534,0.017587,0.004796,0.048763,0.015139,0.017869,0.011396,0.076297,0.018167,0.002486,-0.000000,0.000000
3386758,—0 807122, 0 155676, 9 771680, 0 019452,—0 010658 0.053026, 0 015930 0.082411, 0 01143? 0. 0762?4 0. 018840,—0 00432?,—0 000000 0.0000
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Innovation in Action

Wearables
+ A company is developing a compound to treat chronic cough
+ The primary objective of the pivotal trials is to evaluate the efficacy of gefapixant in

reducing cough frequency measured over a 24-h period?
+ Trials are using the VitaloJAK® system for objective measurement of cough

frequency
24h ambulatory digital sound recording device, developed to count coughs
Only medical device with FDA 510K approval and CE marking currently available for the capture of

ambulatory cough

= After sounds are acquired, data are processed in Vitalograph’s centralized reading center, where human analysts identify

and tag individual coughs

L https://clinicaltrials.gov/ct2/show/NCT03449134

PPD
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Intelligent Automation Capabilities

Center of Excellence ->
Innovation Accelerators

Robotics 0/-,0
RPA g CKD
Chat-bots Machine Learning
Real World Data
O—/D D\ O Safety

TG0
Artificial Intelligence O
Predictive Analytics Virtual & Augmented Reality

Gamification

O
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Innovation in Action
Robotic Process Automation

+ RPA

+ Software programmed to
handle high volume,
processing work

+ Reduces burden of
repetitive, simple tasks

+ PPD platform: Blue Prism
+ Automation Capability Center
+ 2018 - eTMF automations

+ Goal: > 10 automations fully
implemented in 2019

Arategy

Deliver automated
processing capabilities to
drive business value,
sustained quality, and
more effectively leverage
the talents of our
employees

Mission
Utilize automation
technology to increase
the efficiency and
productivity of our

workforce and enhance

our delivery capabilities

h

Steering Committee

IT Operations Support

RPA Control Room Technical Lead

ACC Lead
Branden Graham

Admins: Trever Kresge
Kathryne Awad-Wilson
Darren Locklear

GCD
Information Technology
Other PPD Business Units

i
Developers
Bengaluru hub D?{EII__OI_‘SE
(3 FTE)
Currently recruiting

Developers
(1 FTE)

i
IT DC Support

Org. Change Program Mgr.
Management (1 FTE)

(.5 FTE)

Process SME’s

HELPING DELIVER LIFE-CHANGING THERAPIES
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Innovation in Action
Machine Learning

+ PPD partnered with SAS to introduce Machine Learning technology to Pharmacovigilence

+ Machine Learning platform was capable to developing the algorithms (machine learning)
by reading historical reads and predicted the next data sets with very high degree of

accuracy (>95%). Moving now to implementation with a customer.

LEARNING

— ' “'-.-. LEARNING
: — : LEARNIM(:.TT EARM

= Slmulatlon
Preparation

e Gather several
thousand historical raw

data records (source
reports)

Collect results data set
that links to source

reports.

Log serious verse non-
serious case
designations

HELPING DELIVER LIFE-CHANGING THERAPIES

-
>

Test Data Set

e Machine reads second
half of the data sets
through the ML without

the serious/non-
serious results

Generate predicted
result data set using
(ML) Machine Learning
using statistical
algorithms.

Machine was >95%
accurate

PPD



? QUESTIONS ?
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