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Necessity I1s mother of all inventions!!

JIncreasing number of Data I Challenges
sources » Data quality issues
» Trial data in EDC > Need of timely integration of all

2

» Third party (vendor data) data

transfer

» Operation data in CTMS
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data

» Operational challenges of
orchestrating a cross-functional
team and third party CRO.
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Data Visualization

O ldentify data and process issues earlier

CReduce the time to lock the database

QImprove resources Planning
O Facilitate better communication among projects team

dYou need to get your qudience ‘s attention.
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Data Visualization Tools
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The typical approach to data collection in clinical trials
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Menitoring / source data verification

Mobile digital platform for clinical trial data collection
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Mobile digital platform
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Remote monitoring/ source data verification
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Dashboard: Dynamic Analytics

O Real time data: The Power of Now.

Olntegration of Data from multiple sources: EDC, CTMS, Central
Labs, IVRS, 3 party vendors.

JBetter transparency
A Dig Deeper: Discover more.
Cross —functional visibility

O Focused searches to monitor patient safety, recruitment and site
activity.
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Risk-based Monitoring Visibility
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Purpose: Site quality management and risk-based monitoring | Users: RBM teams

+ Health status / key risk indicators at study and site levels
+ Focuses CRA attention on site processes
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Proven Investlgators Global Site Selectlon
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Purpose: Simplify end user generation of potential sites

+ Pivots greater than 60,000 investigators;
countries and sites

+ Objectively ranks investigators into tiers based upon
past performance
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Identifies strategic

Users: Global site
identification, clinical
leadership, project
management
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Study Startup Visibility
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Purpose: Cross-functional management of study,

+ End-to-end visibility of startup process
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+ Tracking /7 communication in a single system

+ Presents progress in context of contract
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Operations Visibility
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Purpose: Patient recruitment /7 monitoring

+ Surfaces risk factors through key indicators 7/ site assessmenéts
+ Presents progress in context of contract; Highlights risk at all

levels
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Users: All levels of
clinical management
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AcCcelerated sarety Data Access:
Patient Data Dashboard

The PPD DEMO Patient Data Dashboard using template v4.0.1 with blinded data.

1. Study Overview

2. Clinical Data Study-Lewvel

3. Clinical Data Subject-Level

Click Click Click
1 Data Cutoff Dates - 1 AE Summary - 1 Subject Report -
2 Trial Overview - 2 AE-Serious - 2 AE/CM/MH Data Tables -
3 Trial Design - 3 AE SMQ Review - 3 EX/PR/SU Data Tables -
4 Study Summary - 4 Con Meds - 4 CE/RP/DD Data Tables -
5 Demographics - 5 AE/CM Relationships - 5 Subject Labs -
6 Sites - 6 Medical History - 6 Subject ECG/Vitals -
7 Dispositions - 7 Procedures - 7 Subject Morphology -
8 Protocol Deviations. - 8 Clinical Events - 8 Subject Questionnaires -

9 AE/CM/MH/PR Frequencies - 9 Phys Exams/Med History -

10 Labs Summary - 10 Subject Findings/Observations -

11 Labs xULN - 11 Microbiology -

12 Labs xLLN - 12 Tumor Assessment -

13 Hy's Law -

14 Lab Results -

15 ECG Results -

16 Vital Signs -

17 Morphology -

18 Questionnaires -

19 Disease Response -

20 Swimmer Plot - Glossary -
Available Studies Study Selection Option: To limit data to specific studies Unmark All and Reset Filters Option: To return Mote:

Study Identifier Select select study identifier(s) from the list to the left and click all marking and filters to their original settings If the study is blinded, the treatment

DEMO-DEMO Select the Filter by Selected Studies button. click the Reset All button displayed in the dashboard is from a
ONC-ONCDEMO1 Select

surrogate schedule rather than the
real schedule

Users: data
management,
medical monitoring,
biostatistics

Filter by Selected Studies

Purpose: Consolidates / standardizes patient data from
multiple sources

Reset All Marking and Filters

+ Study-team access to safety data

+ Evaluation of safety profiles across a project, highlighting
data trends; Data sourced from SDTM
11 HELPING DELIVER LIFE-CHANGING THERAPIES
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PDD Dashboard (Lab Result)

2 - Lab Results 2 - ECG Results 2 - Vital Signs 2- gy 2-Q naires 2 - Disease Response 2 - Swimmer Plot

3 - Subject Report
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PDD Dashboard (Lab Result)

3 - Subject Labs 3 - Subject ECG/Vitals 3 - Subject Morphology 3 - Subject Questionnaires 3 - Phys Exams/Med History 3 - Subject Findings/Observations 3 - Microbiclogy 3 - Tumor As ‘? = ﬂ =
Subject List Max xULN Lab Values - Selected Subjects
Table of Contents Unigue Subject se Subject Data limiting: Unigue Subject... ALT(WL)...  BILI{mg/dL)... DILI Category for Hy's Law Data limiting:
Identifier ~ Age x Country  Reference Start @ Selected Subjects DEMO-001-0002 043 024 Below CLC @ SubjectReport
Toggle Filter DEMO-001-0002  47... M usaA 19/07/2012 Data table: DEMO-001-0006 0.79 0.69 Below CLC
DEMO-001-0004 57.. F usa 17/07/2012
Toogle Detailson-Demand am DEMO-001-0030 1.06 233 Elevated BILI
DEMO-001-0006 45.. F usaA 18/07/2012 o DEMO-003-0010 0.48 0.33  Below CLG
DEMO-001-0030 44 . F usa 27i08/2012 Marking: DEMO-005-0006 112 036 Below CLC
Unmark Marked Rows DEMO-003-0010  40... F usaA 181212012 Subject Report DEMO-011-0004 124 031  Below CLC
Invert Marked Rows DEM = 5 s ZEEL = DEMO-023-0006 0.24 0.51 Below CLC
DEMO-011-0004 36.. F usa 30/07/2012 DEMO-028-0002 127 028 Below GLG
Reset Axis .
- Lab Results - Selected Subjects
Toggle Reference Ranges J ey =1L Data limiting:
= 30.00 2 0.20 b = - @ Subject Report
Overlay selected Subjects or Tests or plot H] - ® Marking:
across multiple axes: = 2500 -2 & Lo
Overay Subjects - % 0.00 = = - abs
2 2000 Color by:
Select Study Da;ic‘:;:;ilsi'lfl:vcle for the £ -0.20 Overlay
- = 16.00 .
Wisit/Cycle Number and Name = 2 0,40 T @ DEMO-001-0002
@ 10.00 Z © DEMO-001-0006
Select Numeric Result/Finding or Change £ = g ¥
from Baseline for the Y-axis: E 500 -0.e0 © DEMO-001-0030
Change from Baseline with Base Value - £ ® DEMO-003-0010
3 0.0 @ DEMO-005-0006
Use slider to se=t Marker size: 2 o.co 0 DEMO-011-0004
0 0 = 500 ~1.00 @ DEMO-023-0006
z : DEMO-028-0002
= “10 b -1.20 hd @
=2 @& DEMO-025-0006
o = J J J J - J J J J
Use Toggle Filter to select labs of interest. PRE-TRE... DAY 1 WEEK 4 WEEK 12 WEEK52  WEEK 54 PRE-TRE... DAY 1 WEEK4  WEEK12  WEEKS2  WEEK54 @ DEMO-031-0008
'S 10.00 80.00 100.00 120.00 170.00 180.00 10.00 80.00 100.00 120.00 170.00 180.00
Note — Shape by:
To drill down into the data of particular Wisit Number Wisit Name Baseline Flag
subjects in section 3, first add those patients
te the Selected Subjects marking to Lab Results Details - Selected Subjects
populate the Subject List table; then mark Data limiting
the row from this tabla corresponding to the . Date/Time i Lab Test or Numeric Reference Reference  Reference Study Day of
subjact of interest. Unigue Subject of Lab Test or Examination Examination ResultiFinding Range Lower Range Upper Range Specimen @ supjsctR...
Identifier Specimen.. Name Short Name . in Standard Limit-Std Units Limit-5td Units Indicator Baseline Flag Collection
DEMO-003-0010 2012-11-16  Alanine Aminotransferase ALT 16.00 10.00 33.00 MORMAL -3z g0 Datatable:
DEMO-003-0010 2012-11-16  Bilirubin BILI 0.36 0.10 1.10  MNORMAL -azoo
DEMO-005-0006 2012-07-24  Alanine Aminotransferase ALT 34.00 10.00 33.00 -29.00  Marking:
DEMO-028-0002 2012-07-12  Alanine Aminotransferase ALT 41.00 10.00 33.00 | HIGH NORMAL -29.00 Labs
DEMO-005-0006 2012-07-24  Bilirubin BILI 0.40 0.10 1.10 MNORMAL -29.00
DEMO-028-0002 2012-07-1%  Bilirubin BILI 0.30 0.10 1.10  MORMAL -29.00
DEMO-028-0006 2012-10-01  Alanine Aminotransferase ALT 19.00 10.00 33.00 NORMAL -28.00
DEMO-031-0003 2012-07-30  Alanine Aminotransferase ALT 15.00 10.00 33.00 NORMAL -28.00
DEMO-028-0006 2012-10-01  Bilirubin BILI 0.33 0.10 1.10  MNORMAL -28.00
DEMO-031-0008 2012-07-30  Bilirubin BILI 0.33 0.10 1.10  MORMAL -28.00
@ Ready 1,447 of 1,588 rows 10 marked 45 columns dm

F100% -
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PDD Dashboard (Subject details)

2 - Swimmer Plot 3 - Subject Report 3 - AE/CM/MH Data Tables 3 - EXYPR/SU Data Tables 3 - CE/RF/DD Data Tables 3 - Subject Labs 3 - Subject ECG/\Vitals 3 - Subject Morphology ? =] 6 >
Subject List .
| Teble of Contents | ) Data miting: LABS: A nigh A gk panic ¥ tow @ abnermal | nermal
Toggle Filter Unique Subject Identifier - Age Sex Race Country @ Selected Subjects AE: Paiidi) P moderate(z) P severerzy Pay PHisy ¥ sericus
& DEMO-278-0002 F WHITE ~ USA Data table: )
Toggle Details-on-Demand DEMO-291-0004 F WHITE  USA ata table: MH: = Cngoing " During and/ar After 8 Coincident 8 Bofore
d
DEMO-291-0006 F WHITE ~ USA m bs: +* ) ® .
Unmark Marked Rows || Invert Marked Rows DEMO-412-0002 F WHITE ~ USA Marking Randomizad Daath/Withdrawn/Term
DEMO-500-0003 F WHITE ~ USA Subject Report RS: @—p T gp O or @ sor @ O @ T @k
Resat fois DEMO-502-0001 M OTHER  USA - O
— DEMO-502-0003 F WHITE usA NO DAY: = . pDste — Date with Ne Day Mo Day COLOR: "9 pg Data
__Select Event Types to display: DEMO-502-0005 M WHITE ~ USA
=] AE DEMO-504-0005 F WHITE ~ USA
[~] ConMed
Disease Response Subject Details Unigue Subject Identifier: DEMO-291-0006
Disposition EventCategory: AE- Non-Serious (Color = Severity)
Event: «Coded=: PRURITUS GENERALISED
DM Status A Nongeri EventDetail: ITCHING ALL OVER, Day: 2. Outcome: RECOVERED/RESCLVED, Action Taken: DOSE NOT CHANGED, Start: 2012-1...
. on-Serious
Dose (Color = =Coded= PRURITUS GENERALISED P— = -
Lab Severity) W Selected Subject Ev...
MedHist AE'(SC?jrlis:J: <Coded=: ALANINE AMINOTRANSFERASE INCREASED Rel D 1 Date 201210086 ' <
[+] wisit Severity) | <Coded»>: ASPARTATE AMINOTRANSFERASE INCREASED 0—'—-—’
Use slider to st Marker siz=: <Coded=: CITALOPRAM HYDROBROMIDE - < =
[ | CM: =Coded=: DEXLANSOPRAZOLE <= =
oo CONCOMITANT [ Rel ID: 1, Date: 2012-10-05 |
= MEDICATION .
To drill down into the data of particular subjects = =Codeds: DIFHENHYDRAMINE HYDROGHLORIDE [ <]
in section 3. first add those patients to the i) .
Selected Subjects marking to populate the = <Coded=: IRON 4= =2
Subject List table: then mark the row from S
this table corresponding to the subject of interest. £ DOSE TREATMENT >
S
= DS:
2 DISPOSITION. . ADVERSE EVENT 2012-10-04 ®
ps: %I,';ﬁ? LAST DOSE «
INFORMED CONSENT OBTAINED
DS: FROTOCOL
MILESTONE RANDOMIZED -
Quick Mark
Data table VISIT: Blanned DAY 1, Date: 2012-10-03 |
dm VISIT
; VISIT: Unplanned
Active Ended Marking: P ! I l
Selected Su [ UNSCH CLAE, Date: 2012-10-05_|
-30 -25 -20 -15 -10 -5 o 5 10 15
Screen Failure =
Study Day
® Ready 33.608 of 194,693 rows 7 marked 31 columns  SubjectReport
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Dashboard: Benefits

JRapid enrollment and site activation
I Early insight into trends / risks
I Detailed views of protocol deviations

JRisk-based monitoring plans

JOn-going access to medical and safety trends

JReal-time visualization of data flow to drive project data currency
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Statistical analysis coupled with effective data

visualization key to efficient data review ....

GRAPHS
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Graph — How to start??
Essentials you Types of data
need to get started Qualitative - Quantitative
Null hypothesis HO & H1
& alternative hypothesis
What type of test? Choose the right type of test

Is it significant? Compute the value of the statistic
& compare with the critical value

Start with Excel (simple graphs)
Software tools & then move on to SPSS
& then STATA, SASor R

Perera R et al. Statistics Toolkit. Blackwell Publishing, MA, USA, 1% edition, 2008
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Graph — Understand the Data

Types of data

Qualitative Quantitative
(Categorical) (Numerical)

Dichotomous Nominal Ordinal Counted Continuous

Only 2 values Unordered Ordered Certain values Range of values
Gaps No gap
Present/absent || Blood type || Rate pain Days stick/year Blood glucose

Alive/dead A None BP (immHg)
« Bar/column graph B Mild

AB Moderate
Severe

* Counted (gaps) Bar chart

* Grouped column graph

* Continuous (no gaps) Dot plot
Stem & leaf plot
Histograms

s Pie wraph E-CHANGING THERAPIES Box-whisker plot PP

* Segmented column graph




Some more simple/complex Graph: Scatter Plot

It prOVide a great Way tO -_ Plot of Indiwvidual INR wversus

visually look for relationships . .-

between two variables.

Example: Individual INR Vs L W

Biomarker Parameter

Figure S.9.1.3: .
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Some more simple/complex Graph: Forest Plot

Forest Plot (FP) is a way to show and
e compare different groups of data.

_.__._ This example shows that Treatment A 1s

_'f more effective than treatment B 1n

L == patient subgroups that fall to the left of the

® - vertical line. However the subgroups that

| T _ | are on the right of the vertical line mean

b Abener  Drsawerss  that 1n those patient subgroups treatment B

B e i 1s more effective than treatment A.

represeni achsal 2aie
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Some more simple/complex Graph: Mean Plot

Parameters vs. Time by Treatment
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'MONITORING

Chinical Trnals

Great news guys! This new drug has great potential to stop your
cancer and help you lead a long and normal life!l We're starting
trials next year and (with luck) will be ready to submit it to the
FDA in 7 to 9 years. Should be on the market in 10 to 12 years.

Wow! \

...and I'll only be
89 years old,
dearig

Time is not the same to different age groups--teens can't wait
to get older and seniors want time to slow down...a lot!
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Copyright, 2016 by Pharmaceutical Product Development, LLC ("PPD").

All rights reserved. This presentation, including the information contained herein
and commentary associated herewith ("materials™), is provided as a service of
PPD. These Materials, based on publicly available information as well as the
knowledge and experience of PPD's employees, have been prepared solely for
informational and educational purposes and should not be relied upon for
professional advice. Any further use of these Materials requires the express
written consent of PPD.
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