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TRANSPARENCY

trans-par-ent ) adjective ‘tran(t)s-'per-snt\

Definition of TRANSPARENT g+1| | ELike

1 a (1) : having the property of transmitting light without

appreciable scattering so that bodies lying beyond are seen
clearly : peLLucID (2] @ allowing the passage of a specified
form of radiation (as X-rays or ultraviclet light)

b : fine or sheer enough to be seen through : DrspHaNOUS
a : free from pretense or deceit : FRANK

b : easily detected or seen through : cevious

c : readily understood

d : characterized by visibility or accessibility of information
especially concerning business practices

— trans-par-ent-ly adverh
— trans-par-ent-ness noun
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Underutilized expensive
data

Collaboration
opportunities

Fewer, smaller trials
(10%)

Be more transparent

+ New discoveries
+ Better study planning

+ Wellinformed, timely
decisions

+ Honoring patient
contributions

+ Better results, lower
cost/no waste

+ It's us, our friends and
family

Personal
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WHY NOW? CONVERGING FORCES

- Regulatory/Health Authorities
« EMA publish clinical-trial data and enable access to full data
J\ul'\:orktsrcll;pa:‘::::::'tm et https://www.clinicaltrialsregister.eu/ (ABPI monitoring) revising EU directive to
include data
« FDA http://www.clinicaltrials.gov/ JANUS
« NCI funded research publish data with the publication

- Patients
- Patient advocacy groups

/ - ——

Agency moves towards proactive publication

of clinical-trial data - Informed and active patients

cross Eurnpa, requlators and g
a

- Consortiums, other
« CEO Roundtable LSC Task Force
« NICE and the AllTrials campaign to make all clinical trial data available for public
scrutiny
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WHAT TYPE OF DATA ARE SUBJECT FOR INTERNAL AND
EXTERNAL SCRUTINY ?

Clinical trial
data

Health
Insurance
Claims
and Cost
data

Medical
record data

Patient and

physician

community
data
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CONTRIBUTION OF CLINICAL DEVELOPMENT TO
TRANSPARENCY

1. Enhance and analyze clinical data quality, continued dedication to audit &

compliance
2. Standardize data, ready for analysis
3. Analyze data in early stage, before submission and after pooling of trial data
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1. DATA QUALITY

DATA QUALITY TECHNIQUES IN CLINICAL DEVELOPMENT

- Master Data Management for clinical development




MDM FOR CLINICAL
DEVELOPMENT

CONNECTING OPERATIONAL DATA SYSTEMS

Clinical Programmer

—

Pa.ipant ‘
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MDM FOR CLINICAL

DEVELOPMENT MANUAL CONNECTION OF PARTICIPANTS TAKES TIME

—— =
LN |SSUES

NITTE
==TECH

Clinical Programmer

Participant ‘

OSas | K.




MDM FOR CLINICAL

DEVELOPMENT WHAT IF WE HAVE A MASTER DECODER KEY RING?
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NITTE
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Clinical Programmer

Participant ‘
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MOM FOR CLINICAL | ;0\ 1S DIFFERENT THAN DATA WAREHOUSING

DEVELOPMENT
I
Historical content. Single subject area.
Data Content Multiple, disparate subject areas. Manages and maintains links to the authoritative
Integrated data. SOLIEE.
Usage Analytics. Up-to-the-moment identification.
Reporting and provisioning of historical, multi-  Retrieve and synchronize data from other systems.
subject area content. System facing; SOA access.
User-oriented; access via SQL.
Integration & Load Batch loads typical. Integrate data upon creation.
Transactional if latency is an issue. Can be batch or real-time (online).
Data Transformation  Standardization unique to each DW. Master data elements standardized.
Code developed/maintained for each feed. Data manipulation is handled by centralized rules
engine.
Dramatically less maintenance.
Data Remediation Data quality checking and cleansing Data cleansing and validation are core.

recommended. Data can be cleansed in a manner transparent to the

Infrequently occurs. source system.



2. DATA
STANDARDIZATION

CDISC STANDARDS / SDTM WAREHOUSES

- Bringing data together across

- SAS Clinical Standards Toolkit and SAS Clinical Data
Integration

- Enhanced data standardization leads to bringing
together relevant domains more efficiently
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QUESTIONS

How many subjects
aged xx-xx had
event xx in studies
of a planned
duration up to xx
weeks and
containing at least
xx treated subjects ?

ENABLED BY AN SDTM WAREHOUSE

How many
subjects were
involved in

V\{gﬁ;g?ﬁﬁg J phase | studies ?

efficacy variable xx
over time when
comparing
treatment groups xx
and xx, and was
this different for
men and women ?

Which studies
had a
crossover
design (based
on information

in
title/objectives)



FUNDAMENTAL PARADOX OF CLINICAL DATA

CHALLENGE  \ \REHOUSING RESOLVED

_%
| i

\

Scientific 4 ,v" { Well-defined
flexibilit ANY  standards

Optimized to
address scientific
and medical
objectives

Optimized for
integration and
standard analysis
Easy adaptation
to new
requirements

Easy integration
and automation




CLINICAL
WAREHOUSES

Provides access to organizational data

- Different source systems in clinical : Safety, EDC, CTMS, SAP
Data is consistent

- Coded against MedDRA version, lab normal ranges, AECODE
Data can be separated and merged as needed

- User should be able to merge and use analysis-ready data as required
Data warehouse is not just data

- Final transformation is not end-point of data

Separate finalized from data “in a state of flux”

- Closed studies and ongoing studies

Data quality is of highest importance in a warehouse

- Don'’t bring data together of mixed quality

REQUIREMENTS
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SAS CLINICAL
DATA
INTEGRATION

SAS CLINICAL DATA INTEGRATION FEEDS SDTM
WAREHOUSE (1)

- Data Harmonization

- Data Conversion and Mapping

- Missing Data

- Possibly, Processing / Calculation (derived data)



SAS CLINICAL
DATA
INTEGRATION

SAS CLINICAL DATA INTEGRATION FEEDS SDTM
WAREHOUSE (2)

- Near real-time or high-frequent EDC extraction based
on ODM

- Built-in SDTM (CDISC), ADaM, SEND, CRT-DDS, ...
data models

- Check data consistency against SDTM

- Re-use for standard SDTM domains (warehouse)

- Data integration technology integrated :
- Data Integration library for managing incremental data
transfers
- XML transfer capabilities
- Reading from source system and writing to SAS Drug
Development

- Next version of SAS CDI will be able to read def'kne.xrr]ln
. Jsas O RN,
and translate in standards templates




3. ANALYTICS

- Real-time and visual analysis of clinical data
- Analysis of efficacy and safety
- Cost-effectiveness or the fourth hurdle

Statistician
Produces statistical and
scientific report for user

PN
v

il User
Visual Analyst“ Formulate business
“u questions
Validate (intermediate)
results

Data Preparation Expert THE
Data preparation Ssas
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[~ common Actions
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[5] Create New Report
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SAS Visual Analytics Explorer
Start a new exploration
Select a Data Source
Recent explorations.
Name
Patient_Data
Care-Disease Management Exploration

Base Hospitality Exploration
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Healthcare (/Shared Data/Health and Lif
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Home Patient_Data

File Edit Data Visualization Analysis View Help
¢ E s R (EE R

ERlEAEAE]

PATIENT_DATA

i AE_STARTDT

% AE_STOPDT

M AE1

M AE2

M A3

M AGE_RANGE

& city

M Country

#7%5 DATE 1,085
P DATE_MONTH_NAME 12
M DATE_YEAR 4
M EFFICACY 4
M GENDER

2 Geography

M PRIMARY_MED

M PRIME_DOSAGE_FORM

M SECONDARY_DOSAGE_

P SECONDARY_MED

M SEVERITY

) State

M TYPE

M WEEKDAY_NAME

& 25-Hydroxyvitamin D ngiml

& ABDOMINAL PAIN

& Acetoacetate maimi

& AE_DURATION

& ae1Blank

& AGE

& Alanine (ALT) unilsiL

& Alcohol mald

| Property Value

Name

Role
Model type
Format

Aggregation

'§ | Patient_Data - SAS ...

Drop a daia item here

I'Fillers | Comments

Global Filters

Drop data items here to create global
filters




Datei

Home Patient_Data

File Edit Data Visualization Analysis View
Refresh Data | .;!'

Change Data Source

PATIENT_DATA New Hierarchy.

New Calculated ltem
i AE_STARTD] 3
175 AE_STOPDT et
M AE1 (
M AE2
M A3
M AGE_RANGE
& city
M Country
#7%5 DATE
M DATE_MONT, Data Source Details
M DATE_YEAR
M EFFICACY
M GENDER
2 Geography
M PRIMARY_MED
M PRIME_DOSAGE_FORM
M SECONDARY_DOSAGE
M SECONDARY_MED
M SEVERITY
) State
M TYPE
M WEEKDAY_NAME
& 25-Hydroxyvitamin D ngiml
& ABDOMINAL PAIN
& Acetoacetate maimi
& AE_DURATION
& ae1Blank
& AGE
& Alanine (ALT) unilsiL
& Alcohol mald

| Property Value

Name

Data Properties...
Measure Details

Role
Model type
Format

Aggregation

Help
ol |1Vl

Drop a daia item here

I'Fillers | Comments

Global Filters

Drop data items here to create global
filters
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Data Fillors  Comments

PATEENT_DATA Glotal F ety

 EEE [S 8

USER.DEMOS.PATIENT_DATA

. EEEDRE |

Data was not filtered during import

Tolal rows:

Returned rows

Columns shown: 131 0f 131
Filtered False

-
-
)
-
Ll

S EARA RS E |
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Home Patient_Data

File Edit Data Visualization Analysis View Help

— (% Refresh Data < ol [ B Il T (R R )

Change Data Source.

Data :
=)

PATIENT DATA New Hierarchy.

4l New Calculated Item...
5 AE_STARTDT

i) AE_STOPDT
M AE1

M AE2

M AE3

M AGE_RANGE
& City

M Country

% DATE

M DATE_MONT, Data Source Details
M DATE_YEAR

M EFFICACY

M GENDER

2 Geography

M PRIMARY_MED

M FRIME_DOSACE_FORM

M SECONDARY_DOSAGE_..

M SECONDARY_MED

M SEVERITY

& State

M TYFPE

M WEEKDAY_MAME

& 25 Hydroxwitamin D ng/ml

& ABDOMINAL PAIN

& Acetoacetate maimi

& AE_DURATION

& aelBlank

& AGE

& Alanine (ALT) units/L

& Alcohol maldl

Data Properties.
Measure Details...

| Property
Name
Role
Model type
Format

Aggregation

| Web Slice-Katalog

Drop a data item here

Fillers | Comments |
Global Filters

Drop data itemns here to create global
filters.

i 16:43
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Data

PATIENT_DATA

AE STARTDY
AE STOPDT
LS
M a2
M e
M AGE RANGE

m Coatry

2 DANY

M DATE_ MONTH_NAME
M DATE YEAR

£ Goograpny

M PROMARY WED

ml:r(u, DOSACE FORM

Mms NOARY DOSAGE
INOARY_MED

M WEEKDAY PiANE

@ ZsHyJorptamn O r o
& ABOOMMAL PAMN

& Acetoacetate moimd

& ME DURATION

59 a0 Eant

& s

Data Properties

Name

& 25-Hydroxyitamin D ng/ml
& ABDOMINAL PAIN
& Acetoacetate mgim
M AE1

& ael Blank

M AE2

M A3

& AE_DURATION
475 AE_STARTOT
#75 AE_STOPDT

& AGE
M AGE_RANGE

& Alanine (ALT) unitsiL

& Alcohol mgid

Web Slice-Katalog

| Data Type
Number
MNumber
Number
Text
Mumber
Text
Text
Number
Date
Date
Number
Text
Mumber

Number

| Role

Measure
Measure
Measure
Category
Measure
Category
Category
Measure
Category
Category
Measure
Category
Measure

Measure

ata-SAS.. X .

| Model Type

Continuous
Continuous
Continuous
Discrete
Continuous
Discrete
Discrete
Continuous
Continuous
Continuous
Continuous
Discrete
Continuous

Continuous

Format
Float
Numeric
Float
5
Mumeric
5
5
Numeric
Month, Day, Year
Month, Day, Year
Numeric

5

Aggregation
Sum
sum
sum
Mone
Sum
Mone
None
Sum
None
MNone
Sum
Mone
Sum

Sum

Fers  Comments
Global | ileis

Decp dala Aema here
[




Patient_Data

File Edit Data Visualization Analysis View
n - * | E= | R

PATIENT_DATA 5

i AE_STARTDT 1,104 <
% AE_STOPDT 1,113
M AE1 10
e o
[ = 10
M AGE_RANGE 7
& City 5,000+
M Country 203
#7 DATE 1,085
M DATE_MONTH_NAME 12
M DATE_YEAR 4
M EFFICACY 4
M GENDER 2
2 Geography

M PRIMARY_MED

M PRIME_DOSAGE_FORM

M SECONDARY_DOSAGE._..

M SECONDARY_MED

M SEVERITY

& State

M TYPE

M WEEKDAY_NAME

& 25 Hydroxyvitamin D nafmi

& ABDOMINAL PAIN

& Aceloacetate mgiml

& AE_DURATION

& ae1Blank

& AGE

& Alanine (ALT) unitsil

& Alcohol maldl

[ Property
Name
Role Category
Model type Discrete
Format .$

Aggregation

Help
o e T

Drop a data item here

I'Filters | Comments

Global Filters.

Drop data items here to create global
filters
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Home Patient_Data

File Edit Data Visualization Analysis View
n o Ee w [
| |'Roles | Filters | Properties | Com|

PATIENT_DATA Categories
= Frequency of AE2
M A2

7 AE_STARTDT
i AE_STOPDT
Measures

Measure

5,000+
203
1,085
12
M DATE_YEAR 4
M EFFICACY 4
M GENDER 2
& Geography
M PRIMARY_MED
M PRIME_DOSAGE_FORM
M SECONDARY_DOSAGE
M SECONDARY MED
M SEVERITY
& State
M TYPE
M WEEKDAY_NAME
& 25 Hydroxyvitamin D ngfml
& ABDOMINAL PAIN
& Acetoacetate mg/mi
& AE_DURATION
& ae1Blank
& AcE
& Alanine (ALT) unitsiL
& Alcohol maldl

{millions)

Frequency |

[ Property |

Name | h

Role Category

Model type Discrete HEADACHE NAUSEA VOMITING ABDOMINAL PAIN ITCHING PALPITATIONS SKIN RASH HALLUCINATIONS DIZZINESS TINNITUS
Format 3 ['mm ez |

Aggregation Mone
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Home + atient_Data

File Edit Data Visualization Analysis View Help

= LR & | =

Data |Inl] = | Visualization 1

| 'Roles | Filters | Properties | C
Category

PATIENT_DATA Frequency of AE2
M AE2

7% AE_STARTDT
i AE_STOPDT Measures
Frequency
Group
1 AE_STARTDT
50000 % AE_STOPDT
M Country 203
- DATE 1,085 M A=
MR DATE_MONTH_NAME 12 L=
M DATE_YEAR M AGE_RANGE
MR EFFICACY :
MR GENDER el
2 Geography M Country
M PRIMARY_MED 3 f% DATE
MR PRIME_DOSAGE_FORM ; e L
M SECONDARY_DOSAGE ..
M SECONDARY_MED | (| PATE_YEAR:
R SEVERITY M EFFICACY
& state M GENDER
M TYPE
2P h
P WEEKDAY_NANE £ SEEORY
& 25-Hydroxyitamin D ng/mi M PRIMARY_WED
& ABDOMINAL PAIN M PRIME_DOSAGE_FORM
% Aceloacetale mgim M SECONDARY_DOSAGE_FORM
& AE_DURATION
PR SECONDARY_MED

& ae1Blank
& AGE M SEVERITY

& Alanine (ALT) units/L 5 State
& Alcohol matdl M TYPE

[ Property [ vame P WEEKDAY_NAME

Name AE2 p
Role Category
Model type Discrete HEADACHE NAUSEA VOMITING ABDOMINAL PAIN ITCHING PALPITATIONS SKIN RASH HALLUCINATIONS DIZZINESS TINNITUS

Format 5 [ oae2 |

Frequency
(millions)

Aggregation
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File Edit Data Visualization Analysis View Help

oo | E s | [ EEEE
|+ | Visualization 1 ¢ ' Roles | Fillers | Properties | Com|
PATIENT_DATA Category
= Frequency of AE2

% AE_STARTDT L=
i AE_STOPDT Measures
m AE1
M AEZ
M AE2 Group
g AGE_RANGE 1 AE_STARTDT

b 2000 1 AE_STOPDT
M Country 203
5 DATE 1,005 m A1
MR DATE_MONTH_NAME 12 m AE3
M DATE_YEAR 4 1 ACE_RANGE
M EFFICACY 4 )
M CENDER 2 @iy
2 Geography M Country
M PRIMARY_MED % DATE
M PRIME_DOSAGE_FORM | BT LR
M SECONDARY_DOSAGE_
R SECONDARY_MED 1) BOESER
M SEVERITY M EFFICACY

M GENDER

B State
2 Ceography

Frequency

[ Frequency |
(millions)

M TYPE

M WEEKDAY_NAME
& 25-Hydroxyvitamin D ng/ml M PRIMARY_MED

& ABDOMINAL PAIN M PRIME_DOSAGE_FORM

& Acetoacetate maiml M SECONDARY_DOSAGE_FORM

& AE_DURATION

& ae1Blank M SECONDARY_NED
L OEE M SEVERITY
& Alanine (ALT) unitsiL | ] @ state

& Alcohol mm‘dl““ e q—

[ Property [ vame M WEEKDAY NAME
759191

Name AE2

Role Category
Model type Discrete HEADACHE NAUSEA VOMITING ABDOMINAL PAIN ITCHING PALPITATIONS SKIM RASH HALLUCINATIONS DIZZINESS TINNITUS
Format ["mmaez |

Aggregation




Home Patient_Data

File Edit Data Visualization Analysis View Help
= o | m e (s [ EEEN

Data |+ | visualization 1 < I'Roles | Filters | Properties | Com|

CATENE DA Frequency of AE2 grouped by SEVERITY e

5 AE_STARTDT <] M AE2

% AE_STOPDT Measures

: E Freguency
M AE2 Group

M AGE_RANGE M SEVERITY
& ity 5,000+ _ y
M Country 203
#5 DATE 1,085 Category
M DATE_MONTH_NAME 12 Lattice rows
M DATE_YEAR 4 ey
M EFFICACY 4 -
M GENDER 2
& Geography

M PRIMARY_MED

M PRIME_DOSAGE_FORM

M SECONDARY_DOSAGE_

M SECONDARY_MED

M SEVERITY

) State

M TYPE

M WEEKDAY_NAME

& 25-Hydroxyvitamin D ng/ml

& ABDOMINAL PAIN

& Acetoacetate maiml

& AE_DURATION

& ae1Blank

e

& Alanine (ALT) unitsiL

& Alcohol maldl

Lattice columns

[ Frequency |
(millions)

| Property

Name AE2
ABDOMINAL PAIN DIZZINESS HALLUCINATIONS HEADACHE ITCHING NAUSEA PALPITATIONS TINNITUS VOMITING

Role Category [m]

Model type Discrate
Format $ ——————— -

[mm severmy | MILD ® MODERATE = SEVERE
Aggregation
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Home Patient_Data

File Edit Data Visualization Analysis View Help

5] [* m = Correlate Measures... = (L
Forecast

I'Fillers | Comments
PATIENT_DATA Global Filters

i) AE_STARTDT : k Drop data items here to create global
#%5 AE_STOPDT filters

LS

M AEZ2

M AE2

M AGE_RANGE

2 City

M Country

#75 DATE 1,085
M DATE_MONTH_NAME 12
M DATE_YEAR 4
M EFFICACY 4
M GENDER

2 Geography

M PRIMARY_MED

M PRIME_DOSAGE_FORM

M SECONDARY_DOSAGE

M SECONDARY_MED

M SEVERITY

A State

M TYPE

M WEEKDAY_NAME

& 25-Hydroxyvitamin D ngiml

& ABDOMINAL PAIN

& Acetoacetate maimi

& AE_DURATION

&* ae1Blank

& AGE

& Alanine (ALT) unilsiL

& Alcohol mald

| Property Value
Name AE2

Drop a daia item here

Role Category

Modeltype  |Discrete

Format t3

Aggregation
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Be
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PATIENT_DATA H Gabal ey

AR 1,10 i Asts A%rTa Dere 16 Oeale PObX

Correlate Measures

Correlate these measures: 25-Hydroxyvitamin D ng/m!
ABDOMINAL PAIN
Acetoacetate mgimi
AE_DURATION

ae1 Blank

AGE

Alanine (ALT) unitsiL
Alcohol maidl

(select at least 2)

35333318

Alpha-glucosidase inhibitor
Ammonia ug ofMidl
Amylase unitsiL

Amylin Mimetic

Ascorbic Acid maidl

Vertical axis:

Horizontal axis:
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fillers Commeals

Correlate Measures

Correlate these measures: Total Protien ail

(select at least 2} Type_1
Type_2
Uric Acid mg/dL
Urine_PH pH
VISIT_NBR
Vitamin A e2g/dL
VOMITING
WEEKDAY_NBR
WEIGHT
White Blood Cell {WBC) k Cells/mm
Zinc B-Zn &moliL

Vertical axis: Glucose ma/dl, Hemoglobin Alc %, Type_2, WEIGHT, BMI

Horizontal axis: Bilirubin (Total) mg/dl, Glucose mag/dl, Hemoaglobin A1c %, Type_2, WEIGHT

Cancel
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Home tient Data

File Edit Data Visualization  Analysis  View Help
= Lo I i S T < |l E Bl
Data ~ | Visualization 1 " "Roles | Fiiters | Properties | Com|
PATIENT_DATA ) Measures
-~ Correlation of selected measures
% AE_STARTOT 1104 (] & Bilirubin (Total) mg/dl
1112 & Glucose maldl
0 @Hemog\obm!ﬂc%
10 & Type 2

10
WEIGHT
M AGE_RANGE 7 & WEIG

2 City 5,000+ &l
M Country 203

45 DATE 1,085

M DATE_MONTH_NAME 12

M DATE_YEAR 4 Hemoglobin Alc %
M EFFICACY 4

M GENDER 2

& Geography

M PRIMARY_MED

M PRIME_DOSAGE_FORM

M SECONDARY_DOSAGE_

M SECONDARY_MED

M SEVERITY

5 State

M TYPE

M WEEKDAY_NAME

& 25-Hydroxyitamin D ng/mi

& ABDOMINAL PAIN WEIGHT
& Acetoacetate mg/mi

& AE_DURATION

& ae1Blank

& AGE

& Manine (ALT) unitsiL

& Mcohol mafdl ]
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