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* Provide a guideline on using the Aggregate Function
when programming Edit Checks
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 What is the Aggregate Function?
* Benefits

« Aggregate Function Types

« Calculation Example

« Data Comparison Example

« Aggregate Lag Function Example
* Pitfalls

* Summary

* Questions
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What is the Aggregate Function?

Functionality of Validation/Derivation Procedures that
allow more efficient programming when in need of
mathematical calculations or data retrieval
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Benefits of the Aggregate Function

* Avoids the need for custom code in order to perform...

« Mathematical Operations
 Counts
* Numerical or Date Comparisons

« Aggregate Lag Function allows for use of function for a
number of sequential occurrences of a question

« Creates easy references during programming
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Aggregate Function Types

e Calculations
¢ AVG
- SUM
« COUNT

« Data Comparisons
¢ MAX
« MIN

« Combinations
¢ AVG, MAX, SUM

« Aggregate Lag Function
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Calculations (Average)

Specification: Average Systolic BP is not between 70 and 180

Procedure Definitions

Ver 3.1 Lab Range
Procedure Name Domain Version Status Exec Context Desanion Category Style? Dependent?

~| [TEST_AGGREGATE_AVG | [TEST_ARS ON-LINE/DCM | flAverage Systolic BP nat between 70 and 180 J[1-EvENT 1-DCMm . .

ERRRARANRE
EEEEEEREEE

[
1 A Y o Y o]

1 |

Exit | Save| Change Study | Q-Grps| Detailsl Sys Vars User‘u"arsl Custom Code
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Calculations (Average)

Setting up the Aggregate Alias:

Ensure that the Aggregate Function box is checked

7
Question Groups for TEST_AGGREGATE_AVG
Single  Create

N = Event Range =R < Sort Order = First/Last
! Aggre \ Primary = g -
DCM DCM Domain DCM Question Group  Bgate? fRefer? First Last Event Extension Event Only anl:;:st Eflﬁ:r’?
~RlA :

Y
-

VITALS [TEST_ARS VITALS | r .
RDCM.VIST_NI [RES.REPEA

[TEST_ARS VITALS
Setup the Alias |

o o |
= = =5 =5 @ = @3
0@ @ E EEEE (e
0@ @ E EEEE (e

1

Back | Save | Questions | Correlating Questions | Custom Code

Note: OC will allow question to be added only after
Aggregate function selected
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Calculations (Average)

Aggregate Function for the question must be selected

[
Procedure Questions for Alias A
DCM Derived Include Include Lag  Include Null Aggregate Lag Include Current Event
Question Name Occ# Question ? Report? § Function bb Range? Thesaurus terms? Depth in Lag? Function in Aggregate Lag?
~0VTLS SYS BP o m = . . [ m .
|- = = = = l_ 0o Ii 0o
Select the Question Select the Aggregate Function B = r
| | LI = | T T ,_ r r
| [ ] = = B - = [ = [ m
| [ ] o = B - = [ = [ ] =
| [ ] o = [ | = [ = [ =
| [ ] = = B - = [ = [ m
| [ ] o = B - = [ = [ ] =
| [ ] o = B - = [ = [ =
=1 | [ ] = = B - = [ = [ m
4
Back Save |
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Calculations (Average)

Beyond just the Average Function, the MAX, MIN, SUM,
and COUNT Functions are also available

75
Procedure Questions for Alias A

X Lag  Include Null Aggregate Lag Include Current Event

Question Name Depth in Lag? Function in Aggregate Lag?
S X - — I B
O O
Ref_Codelist_Value_.. | Description ”: - Ii -
Minimum ,_ - li -
Combination of AVG, MIN, MAX is also available B - li -
COLIMT f‘allni ,_ W li W
AVG MIN MAK Average Minimum Maximum Ii
Average ”: . .
I I
Select the Average Aggregate Function B = =
[ = [ =
B3 l_ I Ii I
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Calculations (Average)

Beyond just the Average Function, the MAX, MIN, SUM,
and COUNT Functions are also available

Procedure Questions for Alias A

Maximum
Sum
Count

AVG MIN MAK Average Minimum Maximum
AVG Average

[ | Length Restriction of 15

ek | sove

12

X Lag  Include MNull Aggregate Lag Include Current Event

Depth in Lag? Function in Aggregate Lag?
[ m [ m
[ m [ m
[ = [ ] =
[ m [ m
[ m [ m
[ = [ ] =
[ [ [ [
[ m [ m
[ = [ ] =
[ = [ =
[ m [ m
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Calculations (Average)

The selected Average Aggregate Function will populate
In the Aggregate Function field

[z
Procedure Questions for Alias A
DCM Derived Aggregate Include Include Lag  Include Null Aggregate Lag Include Current Event
Question Name Occ# Question ? Report?l§ Function bb Range? Thesaurus terms? Depth  in Lag? Function in Aggregate Lag?
21 [VTLS_SYS_BP o . m m m [ m w
| [ = = = B [ B [ =
| ’_ =8 [T ’7 [T ol ’_ [ ,7 [T
| [ ] m m B - o [ ] = [ ] m
| [ = = [ | E m [ o [ =
| ’_ =8 [T ’7 [T ol ’_ [ ,7 [T
| [ ] m m B - o [ ] = [ ] m
| [ ] m m B - o [ = [ ] m
| l_ [ O ,7 [ o ’_ 5 ,7 O
| [ ] m m B - o [ ] = [ ] m
o | [ ] i = B - m [ ] = [ ] =
“
Back | Save | |
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Calculations (Average)

Setup the Remainder of the Aliases

Use same Question Group that was used for Aggregate Alias

& Question Groups for TEST AGGREGATE_AVG Filter Primary Alias to occur at to Last Event only
Agg < Ewvent Range > = Sort Order > First/Last g’inglaet g:feate
Alias DCcm DCM Domain DCM Question Group  gate? J| Refer? First Last Event Extension Event Only (;:Jl:? H{;de:r 2
= A VITALS [TEST_ARS [ViTALS . [ = =
B VITALS [TEST_ARS |VITALS RDCM.VISIT_NI [RES REPEA : :

EN N S N |

| |
| | |
| | |
| | I
| | |
| | |
| | |
| | |
q

Back | Save | Questions | Correlating Questions | Custom Code
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Calculations (Average)

Selecting F9 in the expression will display the Question
name with the Aggregate function suffix

% P
Details for Procedure TEST AGGREGATE_AVG
Contif Contat Tesj
Order# Disncrep? Detrlail# NT.IT|'@ - XA X -
A i S i SR e |SYS_BPSAV not between 70 and 180 |
o 1 Deri-
,,: - ,— f Variable Mame COcc# ved? Data Type SAS Label GLIB Intent
B o r:IA_VTLS_SYS_ElF%AV Ilo_ . [NUMBER [SYSTOLIC BLOC, |VITAL SIGNS - SYSTOLI
m - n | C | |
m = | | _ | = | |
. - W = | |
L ® | | |
[ = [ | f
N ——
[
Back | Save| Variables | | l_ o | | |
| = | |
< | _ ] = | |

Back | Selectf DVG QG Vars | Std Vars|
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Calculations (Average) — Procedure Exe

Execution Path of Procedure with Aggregate Alias

~

Perform Aggregate Calculation

Aggregate Alias 4
Records
\
Primary Alias 4
Record
\

Create Discrepancy if expression

in Detail is true

ln
ACK
S

Existing
Records
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Calculations (Average) — Procedure Exe

Execution Path of Procedure with Aggregate Alias

Calculate Average

Aggregate Alias 4 )
Records
\ %
Primary Alias 4 )
Record
\ J

ﬁ’x@\ﬂ = 69.5

Create Discrepancy if expression in Detail is true

17

Existing
Records
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Calculations (Average)

Review of the output file shows the execution path of the procedure

|PIDc2551ng Patient: A100 | Average is 69.5 as expe ted

L.VILS_S5Y5 BPSAV = 9.5

B.VISIT NUMEER = 2
B.DCM DATE = 20010101
B.REPEAT 5N = 1

= LCNE
IDiSCIEEﬂnC}f found for Detail 1 - Average Systolic BP is not between 70 and 180 I

Discrepancy is created as per detail logic
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Data Comparison (Max)

Specification: Last Dosing Date on Dosing Page is after Last
Dosing Date on End of Study Page

"zg Maintain Study Validation Procedure (Study: TEST_ARS)
Procedure Definitions

Ver 3.1 Lab Range

Procedure Name Domain Version Status Exec Context  Description Category Style? Dependent?
= |[I'EST_AGGREGATE_MAX |TEST_ARS ON-LINE/DCM ILast Dosing Date on Dosing Page after Last Dosing Date on EI 1-EVENT 1-DCM [ [

HEBRRRRERE
RERRRRRRRE

TR NN

|

|

|

|

|

|

|
1
l| |

Exit | 5ave| Change Study| Q-Grps| Details| SysVars UserVars| Custom Code

PREMIER
RESEARCH
19




Data Comparison (Max)

Aggregate Alias: Dosing DCM used for Dosing Page collection

"zﬁs Maintain Study Validation Procedure (Study: TEST_ARS)

Procedure Questions for Alias A
DCM Derived Aggregate Include Include Lag  Include Mull Aggregate Lag Include Current Event
Question Name Occ# Question ? Report?  Function | ab Range? Thesaurus terms? Depth in Lag? Function in Aggregate Lag?
1 |DOSE_DATE o = . f n Cl [ . .
| [ = = = =) [ ] m [ ] m
| [ Select MAX as the Aggregate Function B B
| [ : — : : : B m
| [ = = B = [ = [ ] =
| [ ] [ [ B = [ IS [ ] IS
| [ m m B - m [ m [ ] m
| [ [ [ B = [ IS r IS
| [ ] m m B - m [ m [ ] m
| [ [ [ B = [ IS r IS
= [ = = B - B [ m [ ] m
4
Back Save |
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Data Comparison (Max)

Expression Logic:
A.DOSE_DATE$MX > B.LAST_DOSE_DATE

"55 Maintain Study Validation Procedure (Study: TEST_ARS)
Details for Procedure TEST_AGGREGATE_MAX

Cont if Cont at  Test Mot

Order# Discrep? Detail#  Mull only? Fajlure Type Description Expression
=] ,17 . ,7 e |NORMAL |Last Dosing Date on Dosing Page after Last Dosing Date on End of Study Page WE_DATESJMX = B.LAST_DOSE_DATE I

N - N - | \

H -~ N - | \

N - N - | \

o - N - | \

H - N - | \

H - HEE - | | \

Il - EE - | | \

o - N - | \
=] o Bl - | | \

1

Back | Save | Variables |
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Data Comparison (Max)

Data Entry Results in the Following

Baseline Visit Visit 3 Visit 4

V s [ ated
a e
= -
D SI n - e poRRREERS]  an -
osing
oro

ot cone

LCINOT DONE

Page R

Reasan for Dose Charge

CINGT DONE

StarDate | |y g idaa SeeDee g gy

01 -JAN-2011 05-MAY-2011 01-MAY-2011

a0 N

End of ;
Study Page | ..

CInoT DONE

rrrrrr

04-MAY-2011 \

22
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Data Comparison (Max)

Execution and Review of the output file yields the following:

Max Date is May 5t", 2011 as expected

| A, DOSE_DATEIMX = 20110505 |

B.VISIT_NUMBER = 7
B.DCM_DATE = 20010101

B.EOS5_LAST_DOSE_DATE = 20110504
Discrepancy found for Detail 1 - Last Dosing Date on Dosing Page after Last Dosing

Procedure creates discrepancy as expected as
Max Dosing Date is after Date of Last Dose
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Aggregate Lag Function (What is it?)

« Similar to Aggregate function but for a set number
of sequential occurrences of a question

* Records must be a specific number of
events/occurrences sequentially prior to the current
compared question creating a ‘lag’ effect
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Aggregate Lag Function

Specification: Average Heart Rate > 100 over last three visits

Procedure Definitions

Ver 3.1 Lab Range
Procedure Name Domain Version Status Exec Context Description Category Style? Dependent?

|~ |TEST_AGGREGATE_LAG |TEST_ARS |ON-LINE.I’DCM N|Heart Rate Average greater than 100 over last three visits I|1-EVENT 1-DCM [, [

ERRRERRANE
EEEEEREEEE

= = 5 @5 E @ EE
I E @ @ E @ EE

1 |

Exit | Save| Change Study | QGrps| Details | SysVars  User Vars| Custom Code
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Aggregate Lag Function

Only a single Alias Is required to program this procedure

Ensure that the Aggregate function checkboxis NOT checked

Question Groups for TEST_AGGREGATE_LAG

Single  Create

Repeat Place

Only?  Holder ?
u o

T (B < Event Range S Sort Order > First/Last
Alias DCM DCM Domain DCM Question Group gate? WRefer? First Last Event Extension Event Only
A [

VITALS [TEST_ARS VITALS [RDCM.VISIT_NI [RES.REPEA

|

= |

—

<l

e EEEEE .

4

Back | Save | Questions | Correlating Questions | Custom Code
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Aggregate Lag Function

Configuring questions for the aggregate lag function is
completed differently

& Update the Lag Depth
Select the Heart Rate Question [*""™"
- Aggregate Include Includ Lag Binclude Null| Aggregate Lag clude Current Event
Question 7 Report?  Function Lab Range? Thesaurus term: Depth in Lag? Function Aggregate Lag?

:IVTLS_HEART_RATE 0 i . r I o 2 . u
! ! [} [ B - [ [} o
I ,': ; ; — ; E Select the Aggregate LAG Function
| [ [} [ B - [} [ =) | ]
| [ m o I - m [ m [ [
| [ = m [ = [ m H
| [ m 5 m m [ 5 H
| l_ | r '7 [ TR l_ r ’7 (=
| ’_ | r ,7 [ TR l_ r ’7 (=

= ’_ | r ,7 [ TR l_ r ’7 (=

Back | Save ‘
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Aggregate Lag Function

Note: Despite only being able to select one option from the
LOV, multiple functions can be manually entered

Select the Average Aggregate Lag Function

=
Procedure Questions for Alias A
DCM Derived Aggregate Include Includ Lag  Include Null Aggregate Lag Include Current Event
Question Name Occ# Question? Report? Function Lab Range? Thesaurus terms? Depth Lag? Function in Aggregate Lag?
41 [VTLS_HEART_RATE o . [ . w 2 r L.
| l_ s r ,7 [ r. l_ r ’7 Ik
|  — = =  — = = — = — m
x
| ]
| .
| m
| .
| .| Description ol
| Minimum =
| Maximum m
ol SUM sum m
COUNT Count
h 1 Avara nimum,Maximum
M % Average I
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Aggregate Lag Function

Depending on the lag depth, this step is optional

Check ‘Include Current Eventin Aggregate Lag?’

[=
Procedure Questions for Alias A
DCM Derived Aggregate Include Include Lag  Include Mull Aggregate Lag § Include Current Event
Question Name Occ# Question ? Report? Function Lab Range? Thesaurus terms? Depth  in Lag?
1 VTLS_HEART_RATE o . m [ O r. [2 r.
| [ m m B m [ ] m | =
| ,_ 18 5 ,7 [ = ’_ [ ’7 [
| [ ] i = [ ] B = [ ] = [ ] m
| [ ] m m B - = [ ] m [ ] =
| ,_ = o ,7 O =R ,_ [ ,7 O
| [ ] m m B - = [ ] m [ ] =
| [ ] m m B - m [ ] m [ ] m
| l_ 18 5 ,7 [ = ’_ [ ’7 [
| [ m m B - m [ ] m [ ] m
Bl | [ ] m m B - m [ ] m [ ] m
[l
Back | Save | |
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Aggregate Lag Function

Programming of the Expression Logic

Referencing aggregate lag variables through the F9 feature is recommended

7
Details for Procedure TEST_AGGREGATE_LAG
Cont if Contat  Test Mot
Order# Discrep? Detail#  Null only? Fajlure Type Description Expression
|~ ,1_ . ’— £ |NORMAL |Heart Rate Average greater than 100 over last three vitals sign visits I+ I
B - He - | | |
H - e - | | |
H - e - | |
B - N - | | |
H = W - | | |
o - e - | |
B - e - | | |
Il = BN = | | |
2 o El o | | |
4]
Back | Save | Variables |

30
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Aggregate Lag Function

Naming convention = Alias$QuestionName$AggregateSuffix

Referencing aggregate function variables through the F9 feature is recommended

'z | < 7 %]

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr ™~ | Heart Rate Average

GLIB Intent
|‘\.I’ITAL SIGMNS - HEART R

.................................... Heart Rate Lag 1 Variable
ASVTLS_HEART RATE ||k vy

ASVTLS_HEART RATE \VITAL SIGNS - HEART R
ASVILS _HEART RATE \VITAL SIGNS - HEART R
A VTLS_HEART_RATE — — v LUTAL QICMC LCADT D

"""""""" #| Heart Rate Lag 2 Variable

| r

_| = |

Back | Selectf DVG QG Vars | Std Vars
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Aggregate Lag Function

Expression Logic = ASVTLS HEART RATES$AV > 100

[
Details for Procedure TEST_AGGREGATE_LAG
Cont if Contat  Test Mot
Order# Discrep? Detail#  Null only? Failure Type Description Expression
N1 | M. [ | i [noRwmaL [Heart Rate Average greater than 100 over last three vitals sign visits IAWTLS_HEART_RATEE;AV =100 |
m = N = | |
Il = B = | |
m = N = | |
m = N = | |
Il = B = | |
m = N = | |
m = N = | |
Il = B = | |
cHl ~» Bl =~ | | |
1]
Back | Save | Variables |
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Aggregate Lag Function

Hint: Add Custom Code to print out Aggregate Variables
for testing purposes

Custom Code for Procedure TEST AGGREGATE LAG
Custom Code Location

'* PRE-DETAILS -|

l‘f rxcpdstd.v_debug ="Y" then

dbms_output.put_line(Heart Rate Lag Variable 1: || ASVTLS HEART RATESL1);
dbms_output.put_line(Heart Rate Lag Variable 2: || ASVTLS HEART RATESLZ);
dbms_output put line(Heart Rate Average: || ASVTLS HEART RATELAV);

end if;

Back | Save |

PREMIER
RESEARCH
33




Aggregate Lag Function

Execution and Review of the output file yields the following

Processing Patient: A%98

A.VISIT NUMBER = 1

A.DCM DATE = 20010101
L.REPEAT SN = 1

A.VILS HEART RATE = 101
Heart Rate Lag Variable 1
Heart Rate Lag Variable 2:
Heart Rate Average: 101

A.VISTT NUMBER = 2

A.DCM DATE = 20010101
L.REPEAT SN = 1

A.VIL5 HEART RATE = 87

Heart Rate Lag Variable 1: 101
Heart Rate Lag Variable 2:
Heart Rate Awverage: 9%

A.VISIT NUMBER = 3

A.DCM DATE = 20010101
L.REPEAT SN = 1

A.VIL5 HEART RATE = 105

Heart Rate Lag Variable 1: 387
Heart Rate Lag Variable 2: 101
Heart Rate Average: 101

Heart Rate:101
Heart Rate Lag 1: Null
Heart Rate Lag 2: Null
Heart Rate Average: 101
Discrepancy Status: Created

Discrepancy found for Detail 1 - Heart Rate Awverage greater than 100 over last

Heart Rate:97
Heart Rate Lag 1: 101
Heart Rate Lag 2: Null
Heart Rate Average: 99
Discrepancy Status: Not Created

Heart Rate:105
Heart Rate Lag 1: 97
Heart Rate Lag 2: 101
Heart Rate Average: 101
Discrepancy Status: Created

thre

Discrepancy found for Detail 1 - Heart Rate Awverage greater than 100 over last thre
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Aggregate Lag Function

Execution and Review of the output file yields the following

L.VISIT NUMBER = 2

A.DCM DATE = 20010101
A.BEPEAT SN = 1

A.VILS HEART RATE = 397

Heart Rate Lag Variable 1: 101
Heart Rate Lag Variable 2:
Heart Rate Average: 99

A.VISIT NUMEER = 3

A.DCHM DATE = 20010101

A.REPEAT 5N = 1

L.VIL5 HELRT RATE = 105

Heart Rate Lag Variakle 1: 897

Heart Rate Lag Variable 2: 101

Heart Rate Awverage: 101

Discrepancy found for Detail 1 - Heart Rate Average greater than 100 over last thre

A.VISIT_I\TUT-IEEER = 4 Heart Rate:sg
IL.DCI-I_DI—!.TE = 20010101 Heart Rate Lag 1: 105
L.REPEAT SN = 1 .
A UTLS HEART RATE — 89 Heart Rate Lag 2: 97
Hemrt Rate 1o . . Heart Rate Average: 97

g Variable 1: 105 .
Heart Rate Lag Variable 2: 97 Discrepancy Status: Not Created

Heart Rate Average: 397
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Pitfalls

 Where Clause Extension and Qualifying Expression do
not filter retrieved data records

 Difficult to program procedures when certain criteria is
required for the specification of the edit check

« Multiple Aggregate Aliases will lead to more complex
procedures
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Summary

It is recommended to use the integrated functionality of
OC rather than using Custom Code

* Programmers should make sure they are aware of the
limitations of the Aggregate Function prior to using them

« Aggregate Lag Function is an effective way to reduce
aliases in procedures and reference Lag Variables

« Aggregate Functions can be utilized for procedures that
required mathematical operations or data comparisons,
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resulting in more efficient programming
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Thank You

Oliver Ho

Oliver.Ho@Premier-Research.com
Premier Research Group Limited

More About Oliver...

Oliver Ho is an Associate Manager at Premier Research Group Limited and
has been in the Clinical Trial Industry since 2004. He has experience with
managing Database Development, Data Management and Clinical
Projects. Oliver has beena member of OHSUG since 2007 and has
presented atthe conferencesin Atlanta, New Orleans, and San Antonio.
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