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ABSTRACT

This paper focuses on how CDISC® SDTM standards can be leveraged (using SAS® software and TIBCO
Spotfire®) to create a user friendly, highly visual and interactive environment, where any clinical trial that is
generating SDTM data, can quickly access and efficiently review their data on an ongoing basis, for example to
support areas such as safety review, identifying data issues, supporting dose escalation and identifying trends.
Our Preclarus® Patient Data Dashboard (Preclarus PDD) has been deployed on over 70 studies within PPD®
and growing. This paper is a great opportunity to share our experiences and challenges when using CDISC
SDTM standards in this way and the huge advantages that these visualisations are bringing the monitoring and
ongoing review of our clinical data.

INTRODUCTION

Visual analytics platforms, advances in data warehousing and the increase in CDISC SDTM availability provide
the perfect landscape for the quick and cost effective review of clinical trial data as a clinical trial is running. This
is a true opportunity to save lives and reduce costs. For example, a medic, using our Preclarus Patient Data
Dashboard, identified an increase in infections which then contributed to discussions towards a protocol
amendment. We have also seen a reduction in the development, and therefore costs, of patient profiles as the
Preclarus Patient Data Dashboard is both better suited to the task and less costly to implement.

Our goal was to introduce an environment where practitioners could effectively interact with the full set of clinical
trial data collected without the need for customised reports, as the trial runs, to isolate subjects of interest and
then comprehensively drill down into those subjects to ascertain why. An important challenge for our industry is
the timely and cost effective delivery of systems for clinical data review on any given clinical trial, regardless of
therapeutic area or how that data was collected, e.g. electronic data capture (EDC), central labs or diaries - all
this while ensuring that these systems remain intuitive, interactive and comprehensive.

As CDISC SDTM becomes increasingly available across studies and more timely, this can be best achieved
through leveraging standards. This paper shows how we have met this challenge through deploying a
comprehensive and scalable data review environment built on the foundation of an established industry
standard, CDISC SDTM.

This paper shows how CDISC SDTM data sets, as below, can be transformed into useful and interactive
visualisations across a wide variety of clinical data.
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Through CDISC SDTM standards, powerful data review systems can be designed before any data is collected
on a study.

The use of standards delivers many solutions to today’s challenges, for example scalability as the same
platform can be deployed on any study that has CDISC SDTM data. Standards also deliver a comprehensive
and intuitive package as its reproducibility allows a centralised and specialist investment that gets the system
right. Through economy of scale we get a cost-effective solution as there is no requirement for study specific
customisation and cost, so it is effectively free where SDTM is already available and furthermore reduces cost,
for example the reduction in study specific safety review listings. The dashboard is also quick to deploy as the
Preclarus Patient Data Dashboard is built on CDISC SDTM standards in advance, not designed from study data.
To use, the PPD study team simply uploads new SDTM data into the system.

The following sections explore the dashboard itself, review support for specific therapeutic areas and focus on
some of the challenges that we faced when constructing the Preclarus PDD.
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DEPLOYING CDISC SDTM DATA FOR MONITORING AND REVIEW

Strong visualisation based environments are made up of many technical components, each designed for their
intended purpose within the overall product. The Preclarus Patient Data Dashboard is no different. For the user
interface, we use TIBCO Spotfire, which is an ideal tool for user interaction, user friendly reporting and
deployment via a web browser.

The management of the data, that underpins TIBCO Spoffire, is carefully transformed via SAS, to ensure that
TIBCO Spotfire’s best features are showcased, to ensure that data is processed quickly and to ensure a
seamless integration with our already established systems. Within PPD, our SDTM data sets are developed
within a tightly controlled SAS based platform. A mixture of already established and new technologies provides
the perfect foundation on which to build such a system.

Another very important consideration is low cost and fast implementation at the study level. The Lead
Programmer, who is responsible for SDTM creation, runs pre-developed SAS macros to format their SDTM and
then transfer this data into an upload folder, where TIBCO Spotfire automatically loads the data using
Automation Services, a service provided with the software.

To ensure that the centrally developed systems remain current, these are enhanced by a central team following
a six-monthly release cycle, based on enhancement requests from the users and the SDTM documentation from
CDISC, without any need to know the clinical data in advance.

We provide some scope for the Lead Programmer to customise their dashboard via SAS, however this is not
required and is rarely used.

The following sections explore some of the useful features that we have made available within the dashboard.

ADVERSE EVENTS

Adverse events (AEs) are a key focus of any safety review, for example the ability to quickly locate and isolate
relevant AEs. In this example, we show how a very comprehensive set of visualisations can be designed to suit
any clinical trial, before the data is collected. We recommend that the dashboard developer remains aware of
which SDTM data are required, expected or simply permissible within the standard. This ensures universal
compatibility as only data that is required or expected should be made necessary for the dashboard to function.
In the case of expected variables, it should be considered how these should be handled if a study does not
collect this data. This approach ensures the maximum scalability of the system as new trials are loaded.

Below is one of our AE displays, where users can select SDTM labels to populate the tree map (as in this
example, grouped by “Sex” and “Body System or Organ Class”). In this way, users can focus on individual AE
groups that are of interest to them.

For maximum compatibility, the list of SDTM labels (for selection below), can be pulled from a data set
generated by SAS, to ensure that only SDTM labels available on the study are made available to the user.

1 - Dispositions 1- Protacol Deviations 2-AESummary x | 2-AE-Serious 2 - AE SMQ Review 2-Con Meds 2 - AE/CM Relationships 2 - Medical History 2- Procedures 2 - Clinical Eve
Frequency of AEs Drill-Down: AE Subject Count by Term
Table of Contents. ¥ = 5 Counts by AE term
F Dictionary-Derived Term #Events #Subjects %Subjects _ #Randomzed  AEVENs Se..  ASUBCtSS.. g ¥ CEIN
BLOOD AR AND ALANINE AMINOTRANSFERA 5 5 078% 644 1 A0 by tem divided by total
Toggie Fiter || Toggle Size by Subject Count AND  CARDIAC LABYRIN ASPARTATE AMINOTRANSFE 3 3 D47 % o+ Y 3ubjcts anconized.
- B LYMPHAT DISORDE TH imi ubjects to only
R - i) Ll BLOOD BILIRUBIN INGREASED 1 1 0.16% 544 0 0 fandomied subjects via
= SYSTE RS BLOOD CREATININE INCREA, .. 1 1 0.16% 544 0 0 Dispositons ab.
Toggle Data Limitation PYC CNERAL BLOOD GLUCOSE DECREASED 1 1 0.16% 544 0 0 Dataimiing
(by Study Population marking) ENDOCRI e ISP DISORDE BLOOD GLUCGSE INCREASED 2 2 031% 544 0 0 g
NE D Eventsiintervenions
DISORDE D‘SgsﬂDE = AL Qm?r BLOOD PRESSURE INCREASED 2 2 031% 644 0 [i] s
Unmark Marked Rows || Invert Marked Rows RS ISORDE Feperinedl C-REACTIVE PROTEIN INCRE. 1 1 0.16% 544 0 0 "
R HAEMATGCRIT INCREASED 1 1 0.16% 544 0 0 e
Reset Axis ‘SMVMS$£‘?§ m‘;ff‘}l‘)ﬂ POISONI . . HEPATIC ENZYME INCREASED El 3 047 % 544 2 [  Marking
i i DISORDE [N 3y g ":VRGDACNEDD ATIONS NEUTROPHIL COUNT INCRE. 1 1 0.16% 644 0 [} Selected Subje... ~
Count Type: RS NS (v WHITE BLOOD CELL COUNT 1. 2 2 031% 544 0 0
s 2 = Grand total 23 18 280 % 6544 4 3
Subject | | Cumulative METABOLIS NERVOU. peyops  RENAL
M AND s AND
Select Hierachy for Frequency of AEs: NUTRITION  sysTem IS uriNAR
Agtien Taken with Study Treatment DISORDE... DISORD ERS v
Actual Arm Code MUSGULOS RS DISOR
Age KELETAL
| Body System or Organ Class B T
Body System or Organ Class Code COUED [ S s
gausah[‘{; t or Adiditional Trimnt Gi ey
ONCOMTIRM of Podpona TimaL et SBENIGN, RESPIRATOR  yuqpy; ag Drill-Down: Adverse Events by Summary Variable
(CTRL-click to select multiple) MALIGNANT Y, THORACIC  pcnpneps Data limiting
AND UNS... AND MEDIA_.
Select Summary Varizbles for Drill-Down: AE M ALANINE AMINOTRANSFERASE IN... g Eventsinterventions
subjectiCount by BLOOD GASTROI ASPARTATE AMINOTRANSFERAS... i | Data tabie:
Reported Tem for the Adve AND  CARDIAC ~NTESTIN P
| Dictionary-Derived Term LYMPHAT DISORDE AL HEPATIC ENZYME INCREASED ]
ic S DISORDE = Marking
SYSTE RS i BLOOD GLUCOSE INCREASED Solocted Subie_ -
(CTRL-click to select both) GENERAL |4ETABO MUSGUL NERYOU
DSORDERS L0 MUSOUL (ERY 3 BLOOD PRESSURE INCREASED Golor by
Select Summary Variable for Drill-Down: AND AND  TALAND SYSTEM % WHITE BLOOD CELL COUNT INCR Serious v+ -
Adverse Events By Summary Variable: ADMINIST_. NUTRITI GONMNEC DISORD &
Dictionary-Derived Term - INFECTIONS OM DIS... TIVET! ERS = BLOOD BILIRUBIN INCREASED H
i £ [ 2
INFESTATIO psycHia TEPROD RESPIRA 2 BLOOD GREATININE INGREASED
Note NS TRe | UCTIVE | TORY,
1 the study is blinded, the treatment displayed is DISoRn SYSTEM THORAG BLOOD GLUGOSE DEGREASED
from = surrogate schedule rather than the resl INJURY, tRe AND IC AND
schedule. "O'iﬁg"m BREAS... MEDIA... G-REACTIVE PROTEIN INGREASED
PROCEDU... RENAL  SKIN  uco) i 1 2 3 4 5
AND AND =
INVESTIGAT URINAR SUBGUT o oo
ONS ¥ aneous PERR
DISOR:- EEE #Subjects (UniqueCount) ~ + =
Cnline 688012388 rows  Smarked  S8coumns  ae



SUBJECT REPORT

PhUSE 2017

An important display in any dashboard is a patient profile type view where all of a subject’s medical detail can be
viewed together on a timeline. In this display, different areas of interest, e.g. AEs, labs, study drug, concomitant
medication, visit schedule etc. can be selected at the left as required and plotted against the day on which it
occurred within the subject’s progress through the study.
This is a good opportunity to consider some challenges. While SDTM, and its design of the RELREC domain,
make it difficult to display explicit links between study data held across different domains, the user can view
potential links when different data are plotted together using universal variables, such as study day. In some
cases, RELREC can be used, for example to show explicit relationships between Adverse Events and
Concomitant Medications. This can be seen in this example via the marker label. The use of TIBCO Spotfire
marker labels (extra information shown for elements that are clicked) and tooltips (shown when the mouse is
hovered over an item) can greatly enhance the user experience.
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LABS

Any drug safety review system would not be complete without a solid emphasis on labs, where individual
subjects can be examined, who perhaps had a concerning AE, or select multiple subjects that exceed a
predefined range. Specialist pages also help, for example a Hy’s Law page to assist with assessing drug toxicity
via the liver function tests. The examples below focus on numerical labs where data is plotted continuously. To
add flexibility for the user, functionality is provided for overlaying subjects or tests on the same axis. In addition,
simple derivations can be included, for example the addition of non-SDTM variables such as change from
baseline or the establishment of maximum values for the review of Hy’s Law.

In these cases, very careful planning is required to ensure that any derivation considers all possibilities allowable
in SDTM, e.g. the impact of the SDTM variable LBDRVFL (Derived Flag) when calculating change from baseline.
Filtering is also an important feature, where users can open and close filter panels to select data of interest, for
example to choose which lab tests to view or to set the drug ranges of interest to plot.

3- Subject Report 3 - AE/ICMMH Data Tables 3-EX/PRISU Data Tables 3- CE/RPIDD Data Tables 3-Subjectlabs x  3-SubjectECG/Vitals 3 - Subject Morphology 3- Subject Questionnaires
Filters 9 F X Subject List Max xULN Lab Values - Selected Subjects
3- Subjest Labs T by O GOl | Unique Subject Subject Reference Unique Subject...  ALT(UIL)...  BILimgidL)... DILI Category D32 imiting
Klcutifcs. i Agesl Sex, | iHace: | Counry; <5t Deiciimne = DEMO-001-0010 130 032 Below CLC D subjectReport
| Toggle Filter | DEMO-001-0010 68.. F  BLA.. USA 25M07/2012 DEMO-089-0008 130 045  Below CLC Marking
DEMO0-039-0018 33. F WHITE usa 26/12/2012
DEMO-183-0002 115 021 Below CLC 0
Toggle Details-on-Demand (None) +
am =0 e ————— — DEMOQ-089-0008 42.. F BLA.. usa 15102012 DEMO-191-0002 042 025 Below CLC
= PN DEMO-145-0004  49.. F WHITE ~ USA 3010112013 DEMO-403.0002 167 035 BelowCLC
u ik Marked R it
o T nanieks Mavked eows. DEMO-183-0002 47.. F WHITE  United...  17/01/2013 DEMG-404-0004 248 066 Below CLC
Invert Marked Rows DEMO-191-0002  70.. F WHITE  USA 03/08/2012 DEMO-523-0001 294 067 Below CLG
Study Identifier — DEMO-219-0002  46.. F  WHITE USA 130972012 DEMO-569-0007 185 035 Below CLC
5 P DEM-291-0006 35 F  WHITE USA 031102012 DEMO-580-0003 067 025 BelowOLG
(] o S DEMO-403-0002 2. F WHITE usa 04/09/2012 0.64 044 Below CLC
DEMO-404-0004 76.. F  WHITE USA 261172012 =
Lah Test o Erammnating ShorC: S — L 021 % Bolow G1C
Type 1o search in it ) )
e Ovarlay sslectad Subjacts or Testz orplot | | ab Results - Selected Subjects
across multiple axes: 9 == P
ALS; Overlay Subjects  ~
AP @ 070 9 D Subject Report
ALT = g 3
Select Study Day or Visit, cle for the X- € 0.60
s y Day 1oy s o Marking
el - i 050 Labs ~
VisiiCycle Number and Neme - 3
BASOLE ® 40.00 0.40 . Color by:
Select Numeric Result/Finding or Change | & 030 Gl
Numeric ResultFinding in Sta... from Baseline for the Y-axis: =) - 020 z
000, 12000 || | Change from Baseline with Base Value < | | = o10: j§j| @ DeMa-000010
Cco § o @ DEMO-088-0008
[¥] Include empty values Use slider to szt Marker size: H 0.00 0.00 (] @ DEMO-183-0002
L) -0.10
o EMO-191-0002
 Category/Test ) £
e 0 - O < -20. .20 @ DEMO-403-0002
esults & PRE.. DAY1 WE.. WE.. WE.. WE.. WE_. WE PRE.. DAY1 WE.. WE.. WE.. WE.. WE.. WE EMO-404-0004
fiTesibates Use Toggle Filter to select labs of interest. | 5 1000 80.00 10000 110.00 120.00 130.00 140.00 150.00 10.00 80.00 100.00 110.00 120.00 13000 140.00 160.00 ® DEMO-522.0001

@ DEMO-569-0007

Note Visit Number  Visit Name.
To drill down into the data of particular

subjects in section 2, first add these patients o 5
pgeslri ey Lab Results Details - Selected Subjects

populate the Subject List table; then mark DateiTime Lab Test or Numeric Reference Reference Data limiting
the rows from this table comesponding to the Unique Subject of Lab Testor Examination  Examination  ResultFinding ~ Range Lower  Range Upper Reference ® Subject R
subjact of intsrast. Identifier Specimen.. Name ShortName »  in Standai.  Limit-Std Units  Limit-Std Units  Range Indicator "
DEMO-183-0002 20121219 Alanine Aminotransferase AT 27.00 1000 3300  NORMAL Daa e
DEMO-183-0002 20121218 Birubin BLI 0.16 0.10 110 NORMAL s
DEMO-403-0002 2012-08-07  Alanine Aminotransferase AL 41.00 10.00 3300 [HIGHNGRIADNN  Marking:
DEMO-727-0019 2012-08-23 Alanine Aminotransferase ALT 21.00 10.00 33.00 NORMAL Labs =
DEMO-844-0001 2012-08-10  Alanine Aminoransferase AT 19.00 10.00 3300 NORMAL
7= e oA DEMO-403-0002 2012-08-07 Bilirubin BILI 039 o.10 110  NORMAL
paa Y ol DEMO-727-0019 2012.0823  Biirubin BILI 018 010 110 NORMAL
Some fiters are hidden.
Oniine: 5,985 of 153,937 rows 0 marked 59 columns b
2-AE/CM Relationships 2-Medical History 2 - Pracedures 2- Clinical Events 2- AEICMIMHIPR Frequencies 2- Labs Summary 2-Labs xULN 2-Labs xLLN 2-Hyslaw x | 2-LabR|
R NOTE: The BILI (Max ULN) vs ALT (Max ULN) below shows MAXIMUM ULN DILI Summary
L values IRRESPECTIVE of visit. Any possible Hy's law candidate should be verified ; Data table:
against the Elevated Values Table to the right. That table shows the visits where DILI Category for Hy's Law # Subjects Max ALT xULN  Max BILI xULN T
the elevated ALT and BILT occurred. Below CLC 510 295 1.80 abMaxvalues =
Elevated BILI 5 176 240 Marking
Hy's Quadrant ALT greater than or equal to 3 xULN and BILT greater than or equal Hy's Quadrant (Potential) 2 773 227 Selected Subje.. -
inmark Markod Rows (Potential): to 2 3ULN
T — " o o Temple's Corollary 9 17.58 1.88
Invert Marked Rows. Temple's Corollary:  ALT greater than or equal to 2 xULN and BILT less than 2 xULN
- Elevated BILT: ALT less than 3 xULN and BILI greater than or equal to 2 xULN
Reset Axi
|oReaet Ay, Note: The DILI category filter is accessible via the Toggle Filter button to the left.
BILI (Max ULN) vs ALT (Max ULN) Elevated Values Table (shows elevated ALT/BILI ULN values at common visit)
e 3 . Marking: iy ey ¢ Data imiting
° Selected Subje... = Unique Subject Visit Specimen @ Selected Subjects
20 & Corby Identifier Number  Visit Name Collection ALT»=3  BILI=2 oo
i , ® T P DEMO-038-0018  100.00 WEEK 4 28.00 i
i 100.01 UNSCHC... 4200 False T
3 o2 (d ® L b~
. ) r BIL Marking
L ‘ ® @ Hy's Quadrant (Pote. @ Elevated Values =
04 ° & @ Tempie's Corolar
0.0 i
0.0 20 40 6.0 8.0 100 12.0 14.0 16.0 18.0
ALT(ULL)
Drill-Down: Selected Labs over Study Timeline
& Data limi
'Y e 77 ata limiting
i & . @ selected Subjects
c i Data table:
= 50 b v
=
[ a0 i Marking
2 20 ® Elevated Values -
s 20 e R R\ B
= o T N 0 Color by
El 00 e e — la. v St. v + v
K @ AT»UL
25 20 -10 0 10 20 30 40 50 @ BiLl» oL
O 0
Study Day of Specimen Collection ~
Online 6270f762rows  imarked 1iGcolmns  LabMaxVaiues




PhUSE 2017

ASSESSING RISK

With the regulatory focus on risk based monitoring (RBM), a useful feature in any data review system is the
identification of risks within our clinical trials, so that resources can be redirected to areas that have the greatest
risk. With our focus on CDISC SDTM data, our system is ideally suited to look for risks evident within the
collected clinical trial data. One such opportunity is to compare the relative rates of reported events or
interventions at each investigator site, to identify outlying sites. We are interested in both sites that over report or
under report. These investigator centres may indicate higher risk and therefore require additional monitoring
attention.

2 - AE Summary 2- AE-Serious 2-AE SMQ Review 2-Con Meds 2 - AE/CM Relationships 2 - Medical History 2 - Procedures 2 - Clinical Events 2 - AEICMIMH/PR Frequencies = 2-1
Table of Contents Subject Events by Subject Months in Study Site Events and Enrollment Data
70 Showe okl axvesn Study Site (non-SDTM) Subject-Mon Enroled  Screened  AEs  CMs  MHs Marking
® events, concomitant o o
Toggle Filter || Toggle Details-on-Demand 85 ~ medications, and DEMO-DEMO-001 2230 8 14 4 13 10
60 procedure events at DEMO-DEMO-002 497 1 2 ] 0 2
A e DEMO-DEMO-003 1552 4 6 7 7T 2
Unmark Marked Rows R Marking & s !
—_— %o DEMO-DEMO-005 1027 3 8 4 8 44
Invert Marked Rows . LIS D DEMO-DEMO-007 1020 2 3 0 2 5
, 4 «® DEMO-DEMO-008 1024 2 6 0 6 28
Reset Ais + 40 L 1] ® DEMO-DEMO-009 536 1 4 1 3 ]
= 3 i DEMO-DEMO-010 50.1 1 6 1 7 2B
= () DEMO-DEMO-011 1080 3 3 4 EY
H 0, DEMO-DEMO-012 1547 4 6 3 1 ]
et 25 DEMO-DEMO-014 a7 1 1 0 Z ]
3 20 DEMO-DEMO-016 54.1 2 3 3 4
@ s DEMO-DEMO-018 0.0 0 1 0 0 ]
DEMO-DEMO-018 122 3 3 4 23 53
il DEMO-DEMO-020 2169 5 10 1 B 25
5 DEMO-DEMO-021 2148 4 6 3 B3 5
o DEMO-DEMO-022 07 1 1 2 10
DEMO-DEMO-023 24 1 2 0 3 3
0 200 400 600 800 1000 1200 DEMO-DEMO-025 536 1 5 1 3 7
Sum(Months in Study (non-SDTM)) ~ EEMSEEMED: Ef ? 1 E ? ‘"
AEs by Total Subject Months in Study CMs by Total Subject Months in Study MHs by Total Subjects PRs by Total Subject Months in Study
0 ® 110 °® 15 ®
= 100 o
%0
50 13
45 QJO 80 e 12 ®
Y )
: , N P , n fo , =
+ + £ Q@ + o o L +
30 d L . @
5 » ' 50 : 8 @
= & 2% ® S
H 2 i e B 40 H 7 @@
S S
w = z 30 ® o 6 @
< @ o 15 = o 5 m
1 = L )
g 10 900
0 o 2 GEBGEEd
600 800 1000 1200 O 200 400 600 80D 1000 1200 00 100 200 300 400 500 O 200 400 600 800 1000 1200
SumiMonths in Study (non-SDTM)) = SumiMonths in Study (non-SDTM)) ~ #Subjects Sum(Months in Study (non-SDTM)) +
Online. 1,447 0f 1,588 rows  Omarked  15coumns  StudySeCounts



PhUSE 2017

THERAPEUTIC AREA SUPPORT

Many clinical data review systems focus on drug safety, which is centred around generic SDTM domains
applicable to all studies, for example Adverse Events (AE) and Labs (LB). Another very important area for review
are data collected that are Therapeutic Area (TA) specific. The ability to make progress in this area was greatly
assisted by the CFAST initiative.

To quote, “CFAST is an initiative formed to accelerate clinical research and medical product development by
creating and maintaining data standards, tools and methods for conducting research in therapeutic areas that
are important to public health. CFAST was initiated as a partnership between CDISC and the Critical Path
Institute (C-Path).”’

At PPD, we established TA Working Groups, with experts in each field, to enhance the Preclarus Patient Data
Dashboard specifically for TAs based on the CFAST Therapeutic Area User Guides (TAUGSs). These guides
provide detail on how therapeutic specific data should be recorded in the standards.

The following section provides a list of TAUGs already published through CFAST as well as PPD’s TA
experience. | then focus on some of the enhancements we have added to support TA specific needs.

USER GUIDES PUBLISHED VIA CFAST
Therapeutic Area User Guides (TAUGSs) published via CFAST define new approaches to populating existing

SDTM domains, as well as new domains, sp19cifically to support individual therapeutic areas such as oncology,
neuroscience, cardiovascular and vaccines.

T poet | pubicatonome

Alzheimer's Disease v1 September 9, 2011 Schizophrenia v1 June 9, 2015

June 29, 2012 June 19, 2015

Pain v1 August 7, 2012 September 30, 2015
December 6, 2012 December 14, 2015
December 18, 2012 January 26, 2016

February 26, 2013 February 26, 2016
November 26, 2013

Tuberculosis v1 Dyslipidemia v1

Virology v2
Virology v1 Traumatic Brain Injury v1
Parkinson’s Disease v1 COPD v1
Polycystic Kidney Disease v1

Asthma v1

Tuberculosis v2

Breast Cancer v1 May 16, 2016
Alzheimer's Disease v2 December 16, 2013 Rheumatoid Arthritis v1 November 14, 2016
LE S SE S e ik Kidney Transplant October 31, 2016

Diabetes v1
(ADaM Supplement)

Cardiovascular Endpoints v1

September 11, 2014
(December 18, 2015)

October 17, 2014

Major Depressive Disorder v1

Diabetic Kidney Disease v1

December 5, 2016
December 13, 2016

Influenza v1 November 25, 2014 Pain v1.1 (update) December 13, 2016
QT Studies v1 December 12, 2014 Ebola v1 December 19, 2016
Chronic Hepatitis C Virus v1 May 8, 2015 Malaria v1 January 9, 2017

This, combined with PPD’s extensive therapeutic area experience, has provided an ideal platform to enhance
our dashboards further, to increase the value add across our portfolio of studies.

PPD’S THERAPEUTIC AREA EXPERIENCE

Endocrine,
Nutrotional/Metab

Digestive System,

olic & Immunity,
23

Organs, 75

Blood, Blood-
forming Organs,
46

Infecious &
Parasitic
Diseases, 65 Symptoms, Signs,
. . lll-definined
MlsceI!Ia‘)rlelous, Conditions , 8
Skin and
Multiple Subcutanous
(ISS/ISE), 7 Tissue, 11
Muscuolskeletal .
Respiratory
System_& System, 37
Connective
Tissue, 9 Perinatal
Nervous System Conditions, 10
and Sense Other, 10
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SWIMMER PLOT — ONCOLOGY

Oncology is an area where many useful visualisations can be added, using SDTM domains such as Disease
Response (RS), Tumor Identification (TU) and Tumor Results (TR). The example below shows how response
assessments are used together with other variables, such as Date/Time variables from the Demographics (DM)
domain. SDTM has all the building blocks required to automatically generate useful swimmer plots, such as
below, for oncology and other studies (if different domains are selected). Here we see the disease response
changing over time, when study drug was last provided and whether and when the subject died.
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REACTOGENICITY - VACCINES
Vaccines is another growth area where there is plenty of opportunity to assist TA specific review. In this
example, users can drill down into the reactogenicity gradings captured, via the diary card, during the
observational period. These results can be assessed against other events that impact the subject, such as AEs
and any concomitant medication taken.
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CDISC SDTM CHALLENGES ENCOUNTERED

In this section, | explore some of the challenges encountered when using CDISC SDTM specifically for
dashboard visualisations.

Identifying data that has Presenting data not yet
changed between SDTM runs standardized within SDTM,
When companng data across e.g.
two runs of SDTM, sequence = Pulmonary Function Tests
variables (xxSEQ) are often re- (PFTs), RE domain not yet
assigned. approved
American Diabetes Association
Classification of Hypoglycemia

Challenges

Accounting for accepted
variations in SDTM, e.g. i i )
» Displaying captured SDTM inconsistencies, e.g.

relationsﬂhips, L.e. using « EXTRT change from "Name of Actual
RELREC Treatment” to "Name of Treatment”

IDENTIFYING DATA THAT HAS CHANGED BETWEEN SDTM RUNS

The ability to isolate data that was previously reviewed from data that is changed or new, is a common request
for dashboards that are regularly updated. SDTM data sets are not designed to be compared against previous
runs of SDTM for the same trial. SDTM sequence variables (xxSEQ) are often reassigned between one SDTM
run and the next, so cannot be used. We have established programs to manage this, but this is a complex
business. Consideration should also be given to what data the user needs to review under these circumstances,
for example only the data that has changed or all data for subjects, where any of their data has changed.

MANAGING PERMITTED VARIATIONS IN SDTM

The algorithms that drive the Preclarus PDD need to account for any permitted variations in the CDISC SDTM
standard that may be encountered in the data sets. RELREC is a good example of where the standards allow
multiple variations. Even in the relatively simple relationship between Adverse Events and Concomitant
Medications, this can become vastly complicated, for example where xxGRPID variables are used. One answer
is to set the dashboard to exclude features, where the data does not conform. This is a much better approach
than the dashboard failing or even worse, surfacing erroneous data.

PRESENTING DATA NOT YET STANDARDISED WITHIN SDTM

There are various additions that we would like to add that are not yet defined within CDISC SDTM. Examples
include domains that are not yet approved, such as Respiratory System Findings (RE). This is where studies
would capture Pulmonary Function Test (PFT) data. Another example are standards required for capturing the
American Diabetes Association Classification of Hypoglycemia. Gaps such as these, mean that data is recorded
anywhere within SDTM, so we cannot locate the relevant data, to display, via our algorithms.

SDTM INCONSISTENCES

Our system is designed to accommodate different versions of SDTM, which is largely successful due to the
excellent standard management incorporated into CDISC SDTM. Care does need to be taken however, as small
adjustments between versions can cause problems for algorithms. For example, the variable EXTRT, in the
Exposure (EX) domain, had a label change between SDTM v3.1.3 and v3.2 from “Name of Actual Treatment” to
“Name of Treatment”. In another example, the QSSTRESC label, “Character Result/Finding in Standard Format”,
in the Questionnaires (QS) domain, breaks the 40-character rule. This means that many studies will assign an
alternative label. In such cases, it is important to ensure that the dashboard continues to locate the data. It is
important to make the algorithms robust to such variations by looking for and recognising these cases.

10
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CONCLUSION

PPD’s Preclarus Patient Data Dashboard has allowed PPD, and our clients, to reduce costs and identify issues
more effectively.

This paper shows how far CDISC SDTM has come and how it can be effectively utilised today to greatly
enhance the monitoring and review experience on clinical trials. Through the focus on standards, this paper
explores how we have delivered timely visualisations for safety review through to wider therapeutic area support,
as well as some of the challenges faced when designing such a dashboard.

We have found CDISC SDTM an ideal standard to develop a comprehensive dashboard that can quickly load
clinical trial data for review.

e Through SDTM standards, our dashboard currently supports over 30 domains (AE, CE, CM, DD, DM,
DS, DV, EG, EX, FA, IE, LB, MB, MH, MO, MS, OE, PE, PR, QS, RELREC, RP, RS, SU, SV, TA, TE,
T, TR, TS, TU, TV, VS).

e This includes over 120 visualisations across over 40 individual pages.

e Implemented on over 70 studies across over 10 clients and rising.

e Deployed for safety review/ trending.

e Deployed for dose escalation support.

e Deployed for identifying data issues.

This is a dynamic and visualisation based view of CDISC SDTM data for ongoing review and monitoring. As
discussed, this approach delivers solutions that are:

Scalable: Out-of-the-box data review tool for SDTM studies.

Comprehensive and Intuitive: Centrally developed by experts.

Cost effective: Study specific cost/customisation is not required.

Quick to deploy: Simply upload SDTM into the system.

Through the Preclarus® PDD we have discovered what we can now achieve, compared to the limitations that our
industry faced only a few years ago. | am very much looking forward to the next steps for Preclarus, particularly
as our industry continues to take advantage of standards, new technologies and the better access to data in its
various forms.
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