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Clinical Data Quality

' Potential harm caused by poor data quality

' Scope of the problem

' Solution Components

e Data Governance
e Technology

' Benefits of good data quality

Conclusions
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Potential harm caused by poor data quality

. e Lack of understanding of clinical study assets
Warning can lead to studies being omitted from
Ietters iummarles, which can lead to FDA Warning
etters

TI me to e Time taken to prepare integrated summaries
|ntegrated will increase when attempts are made to
combine data that does not match
Summary

e Trust in data is reduced, leading to status
reports being devalued and ultimately
ignored
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Scope of the problem

e Data quality is a problem because non-
standardised items can disguise the true
contents of systems

e Metadata quality is important because it can
Metadata lead to failures to match and therefore
incomplete or misleading information

® The problem is not confined to clinical
databases, but to all clinical systems such as

Multiple

Systems CTMS, safety, portfollo management, project
management and financial systems
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Example

Hedex Extra Tablets 2 x 8 Blister Pack

Hedex Extra

2 x 8 Blister Pack
500mg :
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Solution Components

, Data Governance
' Technology

Copyright © 04/12/2012, SAS Institute Inc. All rights reserved.
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Data Governance

A business framework to ensure data assets are
managed and controlled

l Requires People, Processes and Technology

I Only effective with high-level sponsorship

Usually involves Data Stewards to manage data
' assets and develop and enforce procedures

e Master Quality Management
e Data Quality Monitoring
e Data Quality Business Rules

I Various Technology Components
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DataFlux Technology Components

' Profiling

I Standardisation

I Parsing

' Match coding

' Monitoring

Copyright © 04/12/2012, SAS Institute Inc. All rights reserved.
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Profiling

' Assess the structure and content of data

' Quickly identify issues

e Missing data
e Non-unique data
e Failure to meet required patterns

' Key analysis
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@ dfPower Profile (Viewer) - DFSAMPLE_PROFILE2
File View Tools Help
=88 s |I| B2
Tables o Table: Contacts
= @ DataFlux Sample

M Contacts Total records: 3276

M Product
[ sales

Standard Metrics | Custom Metrics I

Field Name i Count Mull Count Blank Count Minimum Value Maximum Value l _‘_I
COMPANY 3276 0

CONTACT 3276 0
DATABASE 3276 107

first merit Ern
john doe 1Ot
sybase 10 Mic

-Ford
0 &rob Beckett

DATE 3276 0 (not applicable) 23/05/1997 00:00:00 21/05/1993 00:00:00 17]
DELETE_FLG 3276 3276 0 (no

MATCH_CD 3276 3276 0 {(no

Kl I b

Field: ID
Defined type: YARCHAR

Defined length: 9 chars

| Table Informa
Task List | Notes | Motes | Primary Key/Foreign Key Analysis I Redundant Data Analysis
Column Profiling | Frequency Distribution I Pattern Frequency Distribution I Percentiles Outliers |

Metric Name I Metric Yalue I -
Ordinal Position 1

Count 3276

Mull Count 0

Blank Count 0

Minimum Yalue 1

Maximum Value 999

Mode (no datafambig.)

Pattern Count

Unique Count
Uniqueness

Primary Key Candidate
Data Type .
Data Length 9 chars

Actual Type integer
Adimiras uv:),lpn—»nl»l-s 1 g Ll

Ready 09/24/2009 09:01:27 NUM
d 09/24f | NUM |



Ssas E’T’("Egm www.sas.com/uk

Standardisation

Create a scheme to map raw data to
standard terms and spellings

Can be manual, can use grammars and
dictionaries

Can generate SQL code to apply the
scheme
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[&] Scheme Builder - Untitled
File Edit View Report Tools Help

LeE & % ¢

Report Total count: 58 Scheme Entries: 7
| Groupl Value | Count| » Data | Standard
Acyclovi Acyclovi
2| Alopurinol Allopurinol Allopurinl
2| Allopurinol Alopurinol Allopurinol
3| Amlodipine Besylate Atenolol Atenololl
4| Aciclovir Atenololl Atenololl
5| Azithromycin Domperidone Domperidone
6/ Atenololl Domperignon Domperidone
6/ Atenolol
7| Atorvastatin
8| Bisacodyl
3| Diclofenac

10| Domperidone

11| Domperighon

12| Enalapril Maleate

13| Erthromycin E stolate
14| Ethamsylate

15| Fluconazole

16| Fexofenadine

17| Glibenclamide

18/ Gliclazide

19| Glipizide

20| Gatifloxacin

21| Hyosine Butyl Bromide
22| |sosorbide Mononitrate
23| Chloroguine

24| Ketoconazole

25| Loratidine

26| Lisinopril

27| Lisinopril [&nhydrous)
28| Losartan Potassium
29| Levofloxacin

And | [

Standard: |AC}'cIovir Add To Scheme Add... | Edit | | thions...l

Ready QKB Locale: English (United States) ' ' ' ad.

F'Y pENTY pEITY I PEN'Y PEN'Y PEIFY PEIFY PETY PEN'Y DEIFY PUITY PEN'Y DEIY PEIFY PENFY PEIFY DEN'Y PEIFY JEITY UN'Y PEN'Y PEIFY PHIFY PUNFUSS Y PEIY PEIY PEN'Y PRS- Y

(£
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Parsing

I Break a string of text into its constituent parts

I Need to understand the data being analysed

Create a vocabulary of known words (can be
imported)

l Create a grammar of structures

l Manage delimiters, Stop words

Probabilistic approach — may be more than one
solution

3 | ‘
3
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&% dfPower Architect - Parse Pharma Products - ||:||£I

File Edit VYiew Insert Job Tools Help

J DeHEI8 Q|+ r‘@ (2 || roobox | vetais # g5-J100% ]| Pommsertiode - 10 | | A 2
Modes IAcceIeratorsl

» utilities Bl

[]Proﬁling

¥ Quality

&I\}-' Gender Analysis | Text File Input 1 ’

8{3 Gender Analysis (Parsed & Filename: Pharma C...
% Location: C:imy de...

B Identification Analysis
q\" Parsing i

l:‘“/) Skards Gzt @ Input field: Product
lg{ﬁStandardization {Parsed; @\ Definition: Pharmac...

Aa Change Case

vParsing 1

1,9 Locale Guessing v|
< | B |<I<I>|>||\1-Pagel/

x
Information Preview |Log I

Product | Brand | Form I Strength I
25 mg COZAAR COZAAR 25 mg

Ll

ATACAND tablets 8 mq ATACAND tablets

Bie a

ATACAND tablets 16 mg ATACAND tablets 16 mq

ATACAMD tablets ATACAND tablets

Diovan HCT USP 80/12.5 mg Diovan 80/12.5 mg

Diovan HCT USP 160/12.5 mg Diovan 160 /12 .5 mg _lll
>

< I

|Selected: 1 node | Num | A ved.
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Parsing: Grammar

Grammar Editor - Pharmaceutical products = |El| ﬂ

File Edit Options Help

D & H| ®

El @ Basic Categories

—Rule properties
Parent category:
_____ @ FORM | PRODUCT

Priority:

..... B UNIT IMedium ;I
El ‘@ Derived Cateqgories
=-() BRANDD Category | Add...
() BRAND ) BRANDD —
-0 BRAND BRANDD @ Form Edt,.. |
=@ PRODUCT ) STRENGTH
- BRANDD

¥ 't4 JERANDD FORM STRENGTH
- BRANDD STRENGTH

- BRANDD STRENGTH FORM
- STRENGTH BRAND

=) STRENGTH

) NUM NUM UNIT

) NUM SLASH NUM UNIT
) NUM SLASH STRENGTH
- NUM UNIT

Remove

|Locale: English {United Kingdom| ~ |NUM | 4
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Parsing: Vocabulary

Vocabulary Editor - Pharmaceutical Products = |I:I|ﬂ
File Edit Search Options Help
O ®
—Word properties
\Word | A5
.f Word:
| aracan>
COZAAR
DIOVAN Cateqgories:
HCT s
Me Category | Likelihood | Add
TABLETS BRAMND Mediurn '
UsP Eds
Delete
[Number of words: 9 lLocale: English (United Kingdom} |~ |MUM | Y/

Copyright © 04/12/2012, SAS Institute Inc. All rights reserved.
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Parsing: Test

Parse Test - Pharmaceutical Product

Input text:
| Atacand Tablets 8 mal | Go I
Results:

Pre-Processed String | Chop  Word Analysis |So|utions | Best Solution | Output Token List |

\Word l Mormalized \Word I Category l Likelihood I
Atacand ATACAND BRAND Medium
Tablets TABLETS FORM Medium
3 8 MUM Medium
mg MG UNIT Medium

Copyright © 04/12/2012, SAS Institute Inc. All rights reserved.
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Parsing: Test

Parse Test - Pharmaceutical Product ﬂ

Input text:
| Atacand Tablets 8 mg Go

Results:

Pre-Processed String | Chop | Word Analysis  Solutions | Best Solution | Output Token List |

L Solution 1 of 1 - Score: 3050
[+ % PRODUCT-->BRANDD FORM STRENGTH (Medium)

Copyright © 04/12/2012, SAS Institute Inc. All rights reserved.
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Parsing: Test

Parse Test - Pharmaceutical Product ﬂ

Input text:
| Atacand Tablets 8 mg Go

Results:

Pre-Processed String | Chop | Word Analysis | Solutions | Best Solution - Output Token List I

Token I Value I
Compound Atacand

Form Tablets

Strength 8 mg

Copyright © 04/12/2012, SAS Institute Inc. All rights reserved.
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Match coding

Create an intelligent code to contain the
essence of a text string

Use a sensitivity to determine how much
information is passed to the match code

Enables fuzzy matching of data

Copyright © 04/12/2012, SAS Institute Inc. All rights reserved.
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4% dfPower Architect - Parse Pharma Products

File Edit View Insert Job Tools Help

| O = & Q| 97 M @ |2 Toobox | ) Detals H 15+ [100%  v|| PImserthode ~ (3] 5 | 2| O 2

x % Filename: Pharma C... a
E Location: C:\my de... _I
Modes |Acce|erators| l :
E] Data Inputs = :
Parsing 1
P Data Outputs
» Utilities \Q Input field: Product
) @\ Definition: Pharmac...
I] Profiling
P Quality i
¥ Integration Match Codes 1
=] Match Codes i Sensitviy: 75
ENE Match Codes (Parsed) % - =
<« | E —
[ <[> o]y 1-Page1l /

x
Information  Preview ILog |

Product | Product_MatchCode l | o
COZAAR 25 mg tablets 34YHSBFY~M$$$$%
COZAAR 50 mg 34YSOBFY$$4$54$
COZAAR tablets 100 mg 34V ~MWNZ00$$54$
25 mg COZAAR HSBFY34Y$$$$$$$
ATACAND tablets 4 mg | 3 3PB~MW~SEEEES
ATACAND tablets 8 mg &~ 3P8~MW~D$$$ES
ATACAND 32 mg &~3PBKHBFY$$$$$
ATACAMND tablets 16 mg 2~ 3PB~MW 23S
ATACAND tablets B 3PB~MW~$$$5$S
Diovan HCT USP 80/12.5 mq BVYP3~4ND0Z$$$44
Diovan HCT USP 160/12.5 mg BYP3~4NZE0$$$4t g
Diovan HCT USP 16025 mqg tablets  8YP3~4NZ60$$$$¢
Diovan HCT USP 320/12.5 mq tablets 8YP3~4nNKHO$$$$$ -
J | of

Ready |Selected: 1 node T Ahed.
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4% dfPower Architect - Parse Pharma Products

File Edit View Insert Job Tools Help

J A = | & [ | 5= M @ ||%Too]box |L"Details i 15-]100% 'Il P Inserthode ~ () 5 | & O 2

% Filename: Pharma C... a
% Location: Ciimy de... -—I
Modes |Accelerators| i :
-~
E] Data Inputs Parsing 1
» Data Outputs
» Uutilities \.; Input field: Product
T . @\ Definition: Pharmac...
L] Profiling
» Quality l
¥ Integration Match Codes 1
=] Match Codes = Sensitivity: 50
ENEl Match Codes (Parsed) X . =
«| | » —
[ <[> o] 1-Page1 /

a Information ~ Preview I Log I
Product | Product_MatchCode | l o

COZAAR 25 mq tablets 34YHSB$$$44444¢

COZAAR S0 mg 34YS0B$$$$$5544

COZAAR tablets 100 mg 34Y~MWEEEEE4$S

25 mg COZAAR HSBFY3$$$$$$$44

ATACAND tablets 4 mg B83P8~$$$44444F @

ATACAND tablets 8 mg &3PE~$$$$$444s

ATACAND 32 mg 2~3P3K$$EE4444S

ATACAND tablets 16 mg Brv3PE$$$54944 e

ATACAND tablets &~3Pa~$$$44444s

Diovan HCT USP 80/12.5 mg BYP3~4$$$$$4444

Diovan HCT USP 160/12.5 mq BYP3~a$$544444F

Diovan HCT USP 16025 mg tablets  8YP3~4$$$$$$$$% <

Diovan HCT USP 320/12.5 mg tablets 8YP3~4$$$$$$4$¢ e -
é «| | _’|_‘
o

Ready Selected: 1 node | NUM | Aled.
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Monitoring

Track data quality indicators over time

Apply business rules to create alerts if

data quality drops below certain levels

Create data quality scorecards

Copyright © 04/12/2012, SAS Institute Inc. All rights reserved.
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/> Repository: TestMonitor Viewer - Windows Internet Explorer _||5‘Iﬂ
M —
\\\:) “ j v Ié file:fC: fProgram%20Files/DataFlux/dfPower%205tudio/8. 1/ Temp/monviewer , xml# EI ‘ ‘l ‘ | i |n:3|:..:.gle ’ £ ‘j

File Edit View Favorites Tools Help

- - (e v :bPage v | Tools v >

W ke € Repository: TestMonitor Viewer

=
Enterprise Data Quality DATAFLUX
Monitoring Dashboard | . 538 COUPANY
@ Repository: Test
M Task Summary
Triggers per Date Triggers per Date
Triggers Triggers
5000 5000
4000 4000
3000 3000 o
2000 2000
1000 1000
U o o™ o o w U o o™ () o w
e o o©) o« w e o o) o« w
(=] (o] (o) =] (=] (=] (o] o (=] m
e 8 &8 &8 & e 28 & &8 &
8 494 944 9o O o A =
=+ oy oy = oy oy oy = =+ oy
2 2 2 2 o 2 2 2 2 o
= £ 2 & =2 = £ 2 £ 2
Date Date
Triggers per Date Triggers per Date
Trinnare Trinnare >
4 >

T T T T T [qvcomes w00% -
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/> Repository: TestMonitor Viewer - Windows Internet Explorer

WU v Ié file:J/{C: fProgram%20Files/DataFlux/dfPower%205tudiof8. 1/ Temp/monviewer ., xml# j |2’ ‘ i | IIS-:n:lgIe ‘p "‘

File Edit View Favorites Tools Help

99 4 @ nRepository: TestMonitor Viewer | | X - E) - o= v - bpage v iTools v 7

Triggers per Date Triggers per Date

Triggers Triggers

5000 5000

4000
3000
2000
1000

0

4000
3000
2000
1000

0

o o™ () o w o o™ o™ o w

T o «© s b T o @ 0 W)

@ 8 2 8§ 8 w8 £ 8 @

z =2 X 2 Z L T X Z z

2 8 8 8 8 2 8 8 B8 3

o o o o o o o o o o

o o o o o o o o o o

<t oo oo oy oo < <t oo oo oy

=4 2 2 2 2 2 =4 2 2 2

2 2 2 2 € L2 £ 2 £ z

Date Date
M Task Detail
Date Task Desc Rule Trigger Count Status Rows UserID Source

# 15/04/2009 15:30:55 Run Value Qutside Range Check none Value Qutside Range 4889 Completed successfully 19477 sukdhs none
#] 15/04/2009 15:28:30  Run Value Qutside Range Check none Value Qutside Range 4889 Completed successfully 19477 sukdhs none
[+ 15/04/2009 15:19:32  Run Value Qutside Range Check none Value Outside Range 4889 Completed successfully 19477 sukdhs none
#] 15/04/2009 13:36:02  Run Value Qutside Range Check none Value Qutside Range 4889 Completed successfully 19477 sukdhs none
#] 15/04/2009 13:32:10  Run Value Qutside Range Check none Value Qutside Range 4889 Completed successfully 19477 sukdhs none

T T T [T [ coms 0% -
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/> Repository: TestMonitor Viewer - Windows Internet Explorer

@f \\u‘//y v Ié file: {#C: fProgram%20Files/DataFlux dfPower%205tudiof. 1/ Temp/monviewer . xml# j |"1 H X | IIS-:u:ugIe ‘P "‘
File Edit View Favorites Tools Help
w ke € Repository: TestMonitor Yiewer | | @ > . @ ~ :.rPage v @ Tools ~
-~
Triggers per Date Triggers per Date |
Triggers Triggers
5000 5000
4000 4000
3000 3000
2000 2000
1000 1000
D o o™ () o w U o o™ o™ o w
T o «© s b T o @ 0 W)
o w m oo o o w m o o
o o L £ < o o8 z Z z
(=] (=] (=] (=] (=] (=] (=] (=] =] (=]
o o o o o o o o o o
o o o o o o o o o o
o o o o o o o o o o
<t oo oo oy oo < <t oo oo oy
=4 2 2 2 2 2 =4 2 2 2
2 z z E Z <z 2 2 Z z
Date Date
M Task Detail
Date Task Desc Rule Trigger Count Status Rows UserID Source
=) 15/04/2009 15:30:55 Run Value Qutside Range Check noene Value Qutside Range 4889 Completed successfully 19477 sukdhs none
mE E s s Eeeees
227.0 281.0 60.0 136.0 120.0
227.0 17.0 281.0 35.0 76.0 60.0
227.0 17.0 281.0 60.0 128.0 120.0
227.0 17.0 281.0 10.0 680.0 20.0
227.0 17.0 281.0 60.0 143.0 120.0
227.0 17.0 281.0 35.0 63.0 60.0
Kl >

Done [T [ [ [ mycomputer H100% vy



SSaS E’T’("Egm www.sas.com/uk

Benefits of good data quality

Lower risk of an FDA Warning Letter

Faster reporting process, especially in ISS/
ISE and SAE reconciliation

Better ability to answer regulatory
guestions

Better overview of project portfolio

Copyright © 04/12/2012, SAS Institute Inc. All rights reserved.
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Conclusions

Data quality is an imperative

l Direct costs

e WWarning Letters
e Legal Action

l Opportunity costs

e Failure to identify safety issues early enough
e Failure to identify resource issues early enough

Copyright © 04/12/2012, SAS Institute Inc. All rights reserved.
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CGOVERNANCE 1IN ACTI.ON

- o
We justified k
next project by |

redefining ROI as
"Risk of
Incarceration"

- -

www. ComicStripGenerator.com

http: //wWww. datagovernance.com / Copyright © 04/12/2012, SAS Institute Inc. Al rights reserved.
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Contact

Dave Smith
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Wittington House
Henley Road
Medmenham
Marlow

Bucks

SL7 2EB

Work Phone: 01628 404379
Email: david.smith@suk.sas.com
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