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Current Problems

with current company standards
with SDTM domains

with new therapeutic standards that are being
developed

conducting unplanned analyses across
multiple studies/compounds/companies



GSK’s current metadata repository:

multiple variables with same label

7 variables with short and long label of “Nausea”: NAUSEA, NAU,
MNWSQ14, MNWS14, GSRS05, DESS35, CLIONA

8 variables with short and long label of “Headache”: RQL12,
NVEG49, NRQLO9, HEDACH, FFSQ11, DESS27, CL1HA, AEQU19

8 variables with short and long label of “Sample identifier”: SMPID,
PKSMPID, PDSMPID, PCSMPID, LBREFID, IMGSMPID, BTSMPID,
BASMPID

4 variables with short and long label of “Global improvement”:
GLBLIMP, GLBLIMOD, GLBIMO, GIMP

4 variables with short and long label of “Heart rate (beats/min)”:
HEART, EGHR, ECHEART, ABHEART

4 variables with short and long label of “Frequency”: NPIFRQ,
NMSFRQ, CMFREQ, AEFREQ



GSK’s current metadata repository:
variable documentation inadequate

What exactly are these variables (label, name):

HC
HC
HC

assification” (CLASS, BLDCL)
inical” (CLINC)
in pres consistent w/ intra-abd inf” (INABINF)

“Compliance (%)” (ONCPPCT)

“Concentrate” (SISO2E)

“Consistency” (CONSTC)

“Content” (YMRAOS8, YMRO0S8)

“Planning target volume (mm margin)” (PLANTVOL)
“North Star Activity: 7. Climb box step-left” (NSAAQ07)
“Bed date” (ABBEDDT)



GSK’s current metadata repository:
too much information in one variable

 “Neonate head circumference (cm)”
— subject population, a measurement and the unit
* “Number of dendritic cells in lamina propria right area”

— a measurement of something within a tissue in a specific
area

 “Abnormal, not affecting vision, requiring treatment -
left, specify”
— a clinical finding, requiring treatment, location

* “Pain neurological examination - motor - knee
extension (quadriceps) - left — bulk”

— hard to work out exactly what this is!



GSK’s current metadata repository:
information better separated

* 618 variables including the word “left” in the
long name

671 variables including the word “right”
e 426 variables including the word “week”

... and so on



GSK’s current metadata repository:
problems with variables

Hard for people to know which variables to
use

Hard to understand the exact purpose of a
dataset or a variable

Meaning of a variable may change if used in a
different dataset

Study teams using the same variable for
different purposes



SDTM

Variables that get used for different purposes in different
studies: SPID, SEQ, GRPID, CAT, SCAT

SDTM domains often have less variables than we collect ...
some get consigned to SUPPQUAL, others to other datasets
which are then linked back via RELREC ... no consistency
across compounds or across companies

Documentation about Tests, Terms and Treatments (the
“topic” of the SDTM domains) is limited — mainly through
codelist labels

Get 10 people to map the same raw data to SDTM and you
are likely to get many different variants

Define.xml is necessary to convey information that is not
recorded in the SDTM datasets (e.g. value level metadata)

300 page Implementation Guide for just 32 datasets



Missing from most people’s world?

Whilst knowing exactly what data is held in an individual
variable or within an individual dataset is a good start ...

e you really want to know what relationships variables have
with each other e.g.

— in a Vitals Signs horizontal dataset: position, anatomical site
relate to which test(s)?

* and to know the relationships between different pieces of
clinical information e.g. Heart Rate and Exercise Test

Let’s look at one of the Parkinson’s standards that are
currently out for review



Parkinson’s Deep Brain Stimulation

Example 1: NINDS Functional Neurosurgery: Guidelines for DBS R&RRFES

PRDomain

The example below shows three subjects who had a Neurosurgery — Deep Brain
Stimulation procedure based on the NINDS Functional Neurosurgery: Guidelines for
DBS Reports CRF.

Rows 1, 3, 5: Displays 3 subjects (USUBJID=P3B01, 23240002 & 2324°0003)
who had Neurosurgery- Deep Brain Stimulation procedure per NINDS

Functional Neurosurgery: Guidelines for DBS Reports CRF. The PRLOC and PRLAT

results are obtained from the Intra-Operative Target and Procedure fields on the CRF.
Rows 2, 4, 6: Displays the same subjects with the verification brain scan from the
NINDS Functional Neurosurgery: Guidelines for DBS Reports CRF.

The indication for the DBS procedure is populated in PRINDIC. Additional fields, such as age at
surgery, duration of disease at surgery and LDopa challenge stim on/off times are populated in
SUPPPR



Parkinson’s Deep Brain Stimulation

CDI
STUDYO1
2 STUDYO1
3 STUDYO1
4 STUDYO1
5 STUDYO1
6 STUDYO1

- PRPRESA PROCCUR| PRINDC PRLOC| PRSLAT PRSTDTC | PRDUR | PRTPT

1 cont

2 cont

3 cont

4 cont

5 cont

6 cont

PR

PR

PR

PR

PR

SC Parki nson

- STUDYID | DOMAIN | USUBJID | PRSEQ PRSPID| PRLNKID | PRTRT

Neurosurgery — Deep Brain Stimulation

2324-P0001

2324-P0001 2
2324-P0002 1
2324-P0002 2
2324-P0003 1

2324-P0003 2

Tremors

Drug/Medication
Side Effects:
Insomnolence

Other: “text”

123

456

456

789

789

PPN

OTHER

Sease

UNILATERAL

BILATERAL

OTHER: “text”

Brain Scan Verification
Neurosurgery — Deep Brain Stimulation
Brain Scan Verification
Neurosurgery — Deep Brain Stimulation

Brain Scan Verification

2009-08-29

2009-08-29

2009-04-16

2009-04-16

2009-07-13

2009-07-13

SDTM User

P1H30M

P2H

P2H45M

Pre-Operative
Post-Operative

Pre-Operative

Post-Operative
Pre-Operative

Post-Operative

Gu



Here is some of the supplementary

QLABEL QVAL

Age at Procedure 50 YEARS
Disease Duration at Procedure P2YaM
Procedure Laterality Detail LEFT
Procedure Head Position Elevated
Procedure Type of Opening Burr Hole
L-Dopa challenge on tume PT30M
L-Dopa challenge off time PT6OM
Post-Op L-Dopa challenge Stim-on time PT30M
Post-Op L-Dopa challenge Stim-off time PT60M
Target Venfication Method CT

Age at Procedure 55 YEARS
Disease Duration at Procedure P3Y
Procedure Stimmlation Frequency Detaill | SIMULTANEOUS
Procedure Head Position FLAT
Procedure Type of Opening Twist Drill Hole
L-Dopa challenge on time PT30M
L-Dopa challenge off time PT70M
Post-Op L-Dopa challenge Stum-on time PT40M
Post-Op L-Dopa challenge Stim-off time PT75M
Target Verification Method MRI

Apge at Procedure 60 YEARS
Disease Duration at Procedure P3Y
Procedure Head Position “text”
Procedure Type of Opening Burr Hole
L-Dopa challenge on time PT20M
L-Dopa challenge off time PT50M
Post-Op L-Dopa challenge Stim-on time PT45M
Post-Op L-Dopa challenge Stim-off time PTEOM
Target Verification Method OTHER: text”

information:
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Conducting Deep Brain Stimulation

is diagnosed with

Parkinson's
Disease startswith

has /
Symptoms [__ : Deep Brain
may require —p - .
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may be

controlled with

[drug treatment)

Slide from Diane Wold (GSK)
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Two Scenarios

e #1 - Subject arrives for a planned study visit and
laboratory test: complete blood count (CBC).

Planned LB =

platelets count \

Results show low platelets 35K. Investigator
asks about abnormal bleeding episodes. Patient
recalls a mild nosebleed earlier that morning.

« A Hypothesis: Monitoring schedule is
adequate (?)

LB =
decreaseglatelets

\4

AE=Nosebleed

e #2—Subject calls investigator to report a mild
nosebleed. Investigator advises subject to
undergo unscheduled complete blood count.
CBC shows low platelet count of 35K.

* A Hypothesis: Monitoring schedule is
inadequate; more frequent CBC monitoring is
needed (?)

Slide from Armando Oliva (FDA)

Unplanned AE
assessment

N

AE=Nosebleed

decreaseglatelets




Review Questions?

 How many unplanned Complete Blood Counts (CBCs) occurred?
* What observations led to unplanned CBCs?

* How often is bleeding associated with unplanned CBC?

* How often is bleeding associated with planned CBC?

* |s monitoring frequency adequate... ?
— ...For the trial (IND)?
— ...For labeling (NDA/BLA)?

 SDTM model makes these analyses difficult.

A more robust data model will facilitate answering these
guestions.

Adapted Slide from Armando Oliva (FDA)



Aggregating and Analysing Data

Companies and regulators do not generally get extra value
from data outside of the context of the study and/or
submission because:

it is often hard to understand what a single variable is
intended to contain and whether it has been used for that
purpose

Understanding the data in datasets is hard because of the
lack of documented relationships between the variables

the structure and makeup of even “standard” datasets
makes it hard to use data for unplanned purposes

mapping data to a standard (a company standard, the
SDTM standard) is expensive and time consuming

SDTM currently provides only a structure for therapeutic
data and different companies use SDTM differently



Conclusion

* Current standards (company standards, SDTM
standards, other standards) do not current
deliver the capability we require

* Diagrams help us understand clinical processes
and how this translates into datasets and
variables ... but we really want more than
pictures

... capturing the relationships (the arrows
and the words in the diagrams) in a way that
these can be used both for human understanding
and for computer interpretation would make a
huge difference



The solution

* Develop standards that are well documented and
that have the relationships built into the standard

* Use templates to facilitate standards creation ...
so that things that should be handled in the same
manner are handled in the same manner

Implementing a combination of the BRIDG model
and the ISO21090 datatype standard fulfils these
needs



SHARE Model

22Mar2011 ESUG TC was on SHARE and 3 postings
for this can be found in the CDISC Portal:
— Simon Bishop’s slides covered why GSK moved to
implementing the BRIDG model and the 1ISO21090

datatype standard and included an easy introduction
to these standards (slides 46-61)

— Dave Iberson-Hurst’s slides provided a (still relevant)
summary of SHARE

— there is an audio of both presentations
In view of this, I’'m not going to go into the SHARE

model in detail, but will provide a flavour of the
model in the next few slides



SHARE Model

Basic building block is a “concept” which is a piece
of clinical information. Examples include:

— systolic blood pressure observation
— systolic blood pressure result
— sodium concentration in plasma observation
— subject's birth weight result
— study subject
— Visit
Each of these concepts has component parts

(including what we would conventionally call
variables)



SHARE Model — Concepts and Concept Variables

* Concepts: a single definition for a single piece
of clinical information

e e.g. Systolic blood pressure observation is the act of
measuring the blood pressure during the contraction of
the left ventricle of the heart”

* Concept Variables: the component pieces of
that piece of clinical information

» e.g. for the systolic blood pressure observation concept:
the code and decode variables for Position (e.g. standing),
Anatomical Site (e.g. arm) and Anatomical Site Laterality
(e.g. left)



SHARE Model — Concepts and Concept Variables
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SHARE Model

 The BRIDG model provides templates which
we can use to create concepts

 The 1ISO21090 datatype standard can be used

to provide a templated approach to the
creation of variables

 The BRIDG model includes relationships
between concepts

— these relationships can be used to link concepts
together when we develop a study specification
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SHARE Model — some observations

* We haven’t burnt our bridges ... the SHARE model
will underpin SDTM

* Whilst concept variables are not synonymous
with SDTM variables, SHARE will provide a
consistent mapping from one to the other

* SHARE content will include explicit, un-
ambiguous descriptions and definitions of all
objects (concepts, variables)

 Governance and guidance will eliminate
duplication of objects



SHARE and SDTM

 SDTM started off as an electronic replacement for
paper based listings of subject data

 SHARE will be an electronic repository of well define
clinical concepts, their components and their
relationships ... much more inherent capability

* The representation of SHARE content in the form of
SDTM domains will be one of the SHARE deliverables

— the necessity for the current volume of SDTM IG
documentation per domain must be slashed

— the “wiggle room” of the current SDTM model and
domains must be eliminated as part of this deliverable



SHARE Context

CDISC was established 14 years ago and has developed
approx 50 domains

First proposal that led to the establishment of the
SHARE project was at the end of 2007

CDISC work is largely done by volunteers

FDA want therapeutic standards developed for a large
number of indications (>50) by 2017

Therapeutic standards are already starting to be
developed (sometimes in conjunction with CDISC) but
many are flawed, suffering the same (or worse)
problems as | described at the start of this presentation



SHARE Progress

SHARE has struggled due to resource limitations but, over the past few
months, things have improved enormously:

* On 25Jun2012 the Coalition For Accelerating Standards and
Therapies (CFAST) was announced
— CFAST is an initiative 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. Key players are CDISC and C-Path*

e Baltimore CDISC Interchange (24-260ct) is focused on launching
CFAST (a break from the normal interchange agenda)

A group of Pharma companies have talked to CDISC and C-Path
about putting more resource into the SHARE project with a view to
speeding content creation (they’d like to see the work completed 2
years earlier than the FDA 2017 timeline)

* C-Path website: www.c-path.org



SHARE Project Structure 2010-2012

Five sub-teams to develop what is needed to create a functioning metadata repository:

* Model Team — responsible for developing the CDISC SHARE model i.e. the content
“architecture” and how to make the content available to the world

 Content Team — focused on developing SHARE content for inclusion into the SHARE
library

 Governance Team —responsible for developing guidelines on how content will be
included and managed, as well as assigning the required roles and functions to
maintain SHARE content

e Study Construction Concepts Team —responsible for mapping out study design
elements that are re-usable, e.g. arm, epoch, visit

* User Interface Team — responsible for describing how users will interact with the
software

CDISC SHARE Leadership team (leaders of the above sub-teams) is responsible for the
development and coordination of sub team deliverables

No separate requirements sub team, but members of the CDISC SHARE leadership team
worked to refine the 2011 requirements drafted by the Model team leader



SHARE Project Moving Forwards

e Focus is on:

— completing work that the content team has been
doing on the current CDISC safety standards

— getting things in place to start therapeutic standards
development “the SHARE way” in November 2012
* pilot indication from Nov12-Jul13
* scale up (multiple projects in parallel) from Jul13

— accelerating the process of identifying
vendors/partners for the delivery of a metadata
repository solution (and the financing of this)

— agreeing the prioritised list of therapeutic indications



SHARE Project Moving Forwards

* High level process maps & Information Model
discussed at SHARE F2F at the end of August

* Request for Information (RFI) sent to MDR
solution vendors/partners at the end of

August

* Detailed workplan being put together covering
the next 3 months



Process Development
CDISC Pilot

High level process Interchange kick-off

High level
complete

process for
SHARE F2F

Create detailed process maps, templates, training materials

SHARE Environment Send RFP to
vendor short list Select SHARE

RFI sent Vendors create Scripted demo vendor

Vendors submit RFPs RFP Review
Draft RFP

Scoping Pilots and TAs Scoping potential

ilots complete
Scope P P

asthma/diabetes/schizophrenia/oncology VA

complete
Scope TA groupings

Gathering Existing Standards

Decide on
method/process Findings
’ summarized for
Define approach pilot TA
Collate documents & Key findings

Identify gaps/overlaps for summarized
pilot TA Collate documents & Identify

gaps/overlaps for other TAs

Legend:

Milestone () F2F Meeting

Standards Pilot




FDA Roadmap

Therapeutic Area Data Standards Roadmap* version 2, 05-11-12)

Alzheimer's
(completed)

Cardiovascular{CV)*™
GV Imaging
Pain

Parkinson's
Polycystic Kidney Acne Treatment of Postmenopausal
Schizophrenia Rheumatoid Arthritis Osteoporosis Bipolar Disorder Treatment of Cough
Tuberculosis Oncology: objective tumor response Prevention of HIV Chronic Idiopathic Constipation™  General Anxiety Disorder Atrial Fibrillation Tinea Pedis Actinic Keratoses
Virology Prevention of Pregnancy Influenza Clostridium difficile Colitis Bacterial Vaginosis Treatment of Hepatitis B~ Helicobacter pylori Ulcer Disease Decompensated Heart Failure

Treatment of HIV Psoriasis Asthma Treatment of Hepatitis C (remaining)  Traumatic Brain Injury Diabetic Nephropathy Sedation™
A AL A AN AL

A ) A L) IO A A )

1172013 L meJ L szms ‘ J 1112016 L mjmw
11112012 \ J J \ | 12302017
Vo Vo

' '
Anti-diabetic agents Diagnostic Anticonvulsants Opiod Induced Constipation™  Aerosolized Antimicrobials for Attention Deficit Infectious Diseases of the
Gastro-esophageal Reflux Disease Radiopharmaceuticals Lipid-altering drug groups COPD Cystic Fibrosis Treatment of Hyperactivity Disorder Abdomen Recombinant
Major Depressive Disorder Chemo-therapy Pneumonia Magnetic Treatment of vasomotor Overactive Bladder Treatment of human growth hormene
Oncology:Time to Efficacy Event Induced nausea Resonance Contrast symptoms Hyperdynamic Lines (“wrinkles") Erectile Dysfunction products
(other than overall survival, etc.)  Solid Organ Transplantation Agent due to menopause
Urinary Tract Infections QT Studies
Infections of skin/
subcutaneous tissue

*The term “therapeutic area” also includes diagnostic and preventive areas. Some areas may represent a disease/domain area.
** Added these areas to the revised priority list as of 02-01-12; removed Crohn's Disease, Imtable Bowel Syndrome, and Ulcerative Colitis.
ltalicized therapeutic area projects have been launched.

The timeline provides FDA's further thinking on stantdardi :
that may begin during a 1-tlnonth period. It assumes that any project would be scoped narrowly enough to be accomplishable
within a 12-month period, and that subsequent projects would build on the resuliis notional timeline is provided as input to
further discussions with standards development organizations and stakeholder groups (e.g., CDISC, Critical Path Inshitl)te, CI

and will be updated periodically based on stakeholder feedback, opportunity and resource availability.



Opportunities for Everyone

 Xmlschema and template development (Dave IH leading)

* Concept modeling
— Become a concept modeler
— Develop guidelines for defining research concepts
— Develop concept modeling guidance, re-usable patterns
— Tool evaluation, including export formats

 BRIDG modeling
— Learn the subset of BRIDG most used for clinical data
— Learn the ISO 21090 datatypes

* Therapeutic area development
— Contribute to standards scoping and content (all comers)
— Participate in a TA development team (small team, high commitment)
— Review proposed TA standards (all comers)

If you’d like to become involved, or would like to know more, please contact
Rhonda Facile (rfacile@cdisc.com) or me (simon.bishop@gsk.com)



mailto:rfacile@cdisc.com
mailto:simon.bishop@gsk.com

Why Contribute?

FDASIA Section 1136: FDA final guidance requirements for
electronic data standardization will be enforceable

* Create a plan for distinct therapeutic area standards, their
prioritization and development in collaboration with CDISC and other
open standards organizations

e Solicit input from the public; Issue draft and later final guidance

* These standards will deliver the capability we all require:
 Pharma: operational efficiency; step change in data re-use capability

* CROs: an industry standard rather than a myriad of company
standards

* Vendors: an industry standard on which they can build impressive
functionality

* Regulators ... so they can analyse data across companies and ensure
patient safety

e patients ... will make it easier to integrate EHR and Clinical Research
data; data sharing across organisations will be easier leading to faster
science and more drugs developed



Why Contribute?

FDASIA Section 1136: FDA final guidange re ments for electronic data
standardization will be enforcea

organizations
Solicit input from the public; Issue draft and later final guidance

Create a plan for i t|n %{v %’@standards their prioritization and
developmentd CDISC and other open standards

* These standards will deliver the capability we all require:

Pharma: operational efficiency; step change® data re-use capability

CROs: an industry standard rather than o d of company standards
Vendors: an industry stz ')l W(ch Py Can build impressive
functionality

Regul:w' “ey Ce a'rf'e data across companies and ensure patient

safety”

patient$. . will'make it easier to integrate EHR and Clinical Research data; data
sharing across organisations will be easier leading to faster science and more
drugs developed

* |tisin everyone’s interest that these standards are
built quickly and effectively






