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Background

Validation of analysis datasets and statistical outputs is of
the utmost importance

Automatic comparison of output files is difficult

Double programming and programmatic compare
of datasets used in output creating procedure
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Example output

mainanalytics GmbH
Table 6.1: Adverse event frequencies
Placebo Total Xanomeline

Time at Incidence Time at Incidence

risk rate/100 risk rate/100

System organ class/ [patient patient [patient patient
Preferred term

Number of patients
Number of patients with TEAE

CARDIAC DISORDERS
ATRIAL FIBRILLATION
ATRIAL FLUTTER
ATRIAL HYPERTROPHY
ATRIOVENTRICULAR BLOCK FIRST
DEGREE
ATRIOVENTRICULAR BLOCK
SECOND DEGREE
BRADYCARDIA
BUNDLE BRANCH BLOCK LEFT
BUNDLE BRANCH BLOCK RIGHT
CARDIAC DISORDER
CARDIAC FAILURE CONGESTIVE
MYOCARDIAL INFARCTION
PALPITATIONS
SINUS ARRHYTHMIA
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Preparations

Create permanent Create matching QC Assign relevant labels
dataset (PRODDS ) used = dataset (QCDS) in and formats to the
in the output procedure

validation program variables

Consider a setup that
allows accessing names
of programs, datasets e Check the log file first!

and output files
programmatically
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Does PRODDS contain ID
variables that can be used for
PROC COMPARE?

Are all variables in PRODDS

needed to produce the output?

A
indentations/spaces Considerations

relevant for PROC
COMPARE?

How many digits are Are variable formats
shown in the output? used in the output?
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Supporting macro

Qutput ID */
Name of QC dataset */
Variable names for PROC COMPARE ID (default: none) */
Variable names taken into account for PROC COMPARE (default: all) */
N Check 1indentations (N/Y) */
Variable names to be compressed before PROC COMPARE (default: none) */
0.000001 Value of CRITERION option used for PROC COMPARE */
N Check labels (N/Y) */
N Check formats (N/Y) */

%macro qc_compare(outid
,qcds
Jkey
Jkeep
, indent

,Compress
,criterion
, Labels

,Tormats

);

* Checks if PRODDS and output file exist

e Performs PROC COMPARE

* Creates supporting temporary datasets

* Creates log file messages in case of discrepancies
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First attempt

TasTRN
- Tasle: AR

1scaans MOCK PIRST  DaGRaR.

oo

Chmacvation 7 in WORK.MCCONG CDS mes found in WORK.MCCONP_PROSOS
a1scammRs RIOCK SBCTSD TRGREE.

Valigasica of TGTIF.T_

The COGARR Frocedure Chmarvation 0 in WORK.MCCONG_FROSOS not found
WoRE. MCCONG_GEDS o srscamERs

Chaacvation 17 in WORK.MOOOMP_OCT4 mot found in WORK.MOOOMP_PROCDS :
srscamERs

Chmarvation 19 in WORK.MCOOMP_PRCODS mes found in WORK.MCCOMP_QGCDS:
s1scRDERS

Chaarvation 23 in WOBK.MCOOMP OCT4 mot found in WORK.MOOOMP PROODS:
MESOCHCARDIAS BISCRIERS ARDACTO=WOLFF- FARKTHICH-WHITR 5YNORIME.

summacy Chmacvation 23 in WORK.MCOOMP_PRCODS nes found in WORK.MCCOMP_QCDS
s1scamERs TR SVOAGG.

Bimbar of Variables
Variabies

n WORE.MCOONG_QCDS

. Chmarvation 24 in WORK.MCOOMP_SROODS mes found in WORK.MCCOMG_QCDS
ARSOCeCONGRNTTAZ, FANILIAL AND GENRTIC DISCRORRS ARDRCOO.

Chaacvation 24 in WORK.MCOOMP_OCT4 mot found in WORK.MOOOMP_PROCDS :
ABZOCeCardine Tiscrders ARSRCIO=.

in WORK.MCOOMP_PROODS in WBK.WCCG_GC3E moons:

Chmacvation 2T in WORK.MCOMP_GCIS mot found in WORK.MCOOMD;
ABZOCeConganital, Familial And Genetic Discrdars AZDRCOO=
Variable Type Length

Chmarvation 26 in WORK.MOOOMP_PROODS mes found in WORK.MOCOMP_QCDS:
comR W= s ARSOCeRAR ASD TABYRINTH DISORERRS AZDRCCO=.

Chmacvation 30 in WORK.MCOOMP_PRCODS mes found in WORK.MCCOMP_QCDS:
ARSOCeRYE DISCAORAS ARDECUD=.

Common, Variables wish Comflicein:

Variasie Chaarvation 3% in WORK.MOOOMP_QCIG mot fosnd in WORK.MOOOMP_PROODS:
A230CeRar And Labyrinch Disccders AZDRCCO=.
PIACRIC PRI
Chaarvation 6 in WORK.MCOMP_(CIG mot found in WORK.MOOOMP_PROCDS:
AN TR AZZ0CeRye Dimordacs ARDECOT=.

Chmarvation 37 in WORK.MCOOMP_PRCODS mes found in WORK.MCCOMP_QGCDS:
ARZ@CCO-.

ARSOCGASTROTHTRSTTMAZ DTSCRIERS

Liating of

Chmarvation 4T in WORK.MOOOMP_QCTS mot found in WORK.MOOOMP_PROODS:
Variasie o Tscanins = T
Taxr WoRK MOCONG_FRo = CBmacvation 4C in WORK.MCOOMP_PRCODS nes fownd

TscAniERs

. o
worx NocGoc0s | Char

Comparisce Famslts for Chaerv

Chmarvation 34 in WORK.MCOOMP_PRCODS mes found in WORK.MCCOMS_QCDS:
o 2T5cRIERS AD SITR CONDITIONS ARBECOD=.

Chmarvation 3 in WORK.MCOONG_FROZOS not found in WORK.MOCOMG_OCDS:
Sbrers So0m.

Azs e TAC DISCRIERS ARDE: Chaacvation 3t in WORK.MCOOMP GCTE founa in WORK.WCOOMP_FRCCDS :
AIIOC-GRNRRAL DISCRIERS AMD ADMINTSTRATION SITR CONDITIONS RRDBCOS=APPLICATION SITR DRIGUANMTION.
Chaarvation G in WORK.MCCONG_QCDS noe fownd in WORK.MCCONG_FROTOS
s1scanans G BLOCK PIRST DRGRER. Chmacvation 37 in WORK.MCOMP_QCIG mot found in WORK.MCOOMP_PROODS :
21scRIERS NE % SITR CosDITTONS stre zom.

CEaarvation 7 tn WORK.MCCONG_PROSOS not found

caavation WK MCCONE_PRO0SS mot found in WORK.MOOOMP_GCIS
ARSOCUASCUIAR DISCROGRS ARDRCIO=.

B

-y

WCRE MCCONE_GCDS not
AZDRCTO=.

¥o more values will be printed for this comparisca.

CEmarvation Smmary

aarration 3ase Compare 0

Common: 218 ATRIAL PI3RILIATION

WORE.MCCOG_PROS0S But mes
aG_ocns -

Bimbar of Chaarvatices with Some Compared
capared ¥

ariatles Duagia:
Bimbar of Chasrvatices with All G x 2

Bles Bgiai:

Values Compariscn Suwmary values will be printes for this comparisca.

Bamber of Variak
Bimbar of Variabie
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1] azsoc amracos ANSGLIN XA * Dire
" Tz
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DIscRCERS " ey zvRer -2.0270
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Step 1: Align variables

Listing of Variables in WORK.MCCOMP_ PRODDS but not in WORK.MCCOMP_ QCDS

Variable Type Length

o

ORDER Num

Listing of Common Variables with Conflicting Types

Variable Dataset Type Length Label

PLACEBO_ PERC WORK.MCCOMP_ PRODDS Num 8 %
WORK.MCCOMP_ QCDS3 Char S %

XANOMELINE PERC WORK.MCCOMP_ PRODDS Num 8 %
WORK.MCCOMP_QCDS3 Char S %

Listing of Common Variables with Differing Zttributes

Variable Dataset Type Length Label
TEXT WORK.MCCOMP_ PRODDS Char 200 8System organ class/S Preferred term
WORK .MCCOMP_QCDS3 Char 250 8ystem Organ Class/S Preferred Term
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Step 2: Compare ID variables (1)

Comparison Results Zor Observstions

ion 3 in WORK.MCCOMP PRODDS not feound in WORK.MCCOMP QCDS:
C DISORDERS AEDECOD=.

Observation € in WORK.MCCOMP QCDS not found in WORK.MCCOMP PRODDS:
AESOC=CARDIAC DISORDERS AEDECOD=ATRIOVENTRICULAR BLOCK FIRST DEGREE.

gservation 7 in WORK.MCCOMP PRODDS not feound in WORK.MCCOMP QCDS:
AESOC=CARDIEC DISORDERS AEDECOD=ATRICVENTRICULAR BLOCK FIRSTsS DEGREE.

Observation 7 in WORK.MCCOMP QCDS not found in WORK.MCCOMP PRODDS:
E ARDIAC DISORDERS AEDECOD=ATRICVENTRICULAR BLOCK SECOND DECGREE.

Observation € in WORK.MCCOMP PRODDS not found in WORK.MCCOMP QCDS:
AESOC=CARDIAC DISORDERS AEDECOD=ATRIOVENTRICULAR BLOCK$ SECOND DEGREE.
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Step 2: Compare ID variables (2)

Temporary dataset 1: MCCOMP_CHECKKEY

e |D variables only
* Flag variables PROD and QC

e All records from both datasets
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Step 2: Compare ID variables (3)

ES WORKMCCOMP_CHECKKEY X

View: | Columnnames ~ | & B (Y B 52 Y Filter: prod ne gcand sedecodeg " @
Total rows: 296 Total columns: 4 Filtered rows: 46
Columns O]
AESOC ~ AEDECOD PROD QC
Select s
A AESOC 1 Cardiac Disorders ) 1
2 q
& AEDECOD 2 CARDIAC DISCRDERS 1
® PROD 3 Congenital, Familial And Genetic Disorders : 1
4 CONGENITAL, FAMILIAL AND GENETIC DISORDERS 1
® QC
5 Ear And Lsbyrinth Disorders : 1
6 EAR AND LABYRINTH DISORDERS 1
7 Eye Disorcers . 1
2 EYE DISORDERS 1
@  Gastrointestinal Disorders ) 1
10 GASTROINTESTINAL DISORDERS 1
11 General Disorders And Administration Site Conditions ) 1
12 GENERAL DISORDERS AND ADMINISTRATION SITE CONDITIONS 1
. 13 Hepsatobiliary Disorders ) 1
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Step 2: Compare ID variables (4)

e WORKMCCOMP_CHECKKEY X

View: | Columnnames ~ | B B 3 B 2 Y Filter:: prod ne gcand sedecodne "~ @
Total rows: 171 Total columns: 4 Filtered rows: 26
Columns ®
celect &l AESOC AEDECOD PROD QC
& AESOC 1 CARDIAC DISORDERS ATRIOVENTRICULAR BLOCK FIRST DEGREE . 1
A AEDECOD 2 CARDIAC DISORDERS ATRIOVENTRICULAR BLOCK FIRSTS DEGREE 1
3 CARDIAC DISORDERS ATRIOVENTRICULAR BLOCK SECOND DEGREE . 1
® PROD
4 CARDIAC DISORDERS ATRIOVENTRICULAR BLOCKS SECOND DEGREE 1
® QcC
5 CARDIAC DISORDERS SUPRAVENTRICULAR EXTRASYSTOLES . 1
6 CARDIAC DISORDERS SUPRAVENTRICULARS EXTRASYSTOLES 1
7 CARDIAC DISORDERS WOLFF-PARKINSON-WHITE SYNDROME . 1
8 CARDIAC DISORDERS WOLFF-PARKINSON-WHITES SYNDRCME 1
Q@ GASTROINTESTINAL DISORDERS GASTROOESOPHAGEAL REFLUX DISEASE . 1
10 GASTROINTESTINAL DISORDERS GASTRCOESOPHAGEAL REFLUXS DISEASE 1
11 INFECTIONS AND INFESTATIONS LOWER RESPIRATORY TRACT INFECTION . 1
12 INFECTIONS AND INFESTATIONS LOWER RESPIRATCRY TRACTS INFECTION 1
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Step 3: Compare non-ID variables (1)

Vzlue Comparison Results for Varizbles
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AESQOC AEDECOD
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l
ANY EVEN || [&5.5, 83.4 [ €5.5, 83.4]
CARDIEC DISORDERS 1|l [ 8.2, 22.8] [ 8.2, 22.8]
CARDIERC DISORDERS ATRIAL FIBRILLATION 1l [ 0.2, ¢€&.3] [ 0.2, ¢&.3]
CARDIEC DISORDERS ATRIAL FLUTTER 1| [ 0.0, 4.3] [ 0.0, 4.3]
CARDIEC DISORDERS ATRIAL EYPERTROPEHY 1|l [ 0.2, ¢€&.3] [ 0.2, &.3]
CERDIAC DISORDERS ATRIOVENTRICUL2R BLO || [ 0.2, €.3] [ 0.2, ¢&.3]
CARDIEC DISORDERS ATRIOVENTRICULAR BLO || [ 0.2, ¢€.3] [ 0.2, &.3]
CERDIAC DISORDERS BREDYCARDIE Il [ 0.2, ¢€.3] [ 0.2, &.3]
CERDIAC DISORDERS BUNDLE BRANCE BLOCK 1l [ 0.2, ¢€.3] [ 0.2, ¢&.3]
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Step 3: Compare non-ID variables (2)

Varizbles with Uneguzl Vzlues

'
Hh

.J.

Vzarizble Type Len Lzbel Ndif M=

AENOMELINE TRISK NUM
XANOMELINE RATE NUM

Time at risk [patient years]
Incidence rate/l100 patient years

(LR
-1 B

[ SN

|| Time at risk [patient years
Il Bzase Compare
AESOC AEDECOD || XANOMELIN XaNOMELIN Diff. & Diff
| E_TRISK E_TRISK
[
[

ENY EVENT |l 12.3231 12.3313 0.008214 0.0ee7
GASTROINTESTINAL DIS Il 38.1875 38.1558 0.008214 0.021s
GASTROINTESTINAL DIS NAUSER |l £4.035¢ 44,0438 0.008214 0.0187
GASTROINTESTINAL DIS SALIVARY HYPERSECRET || 44 _3ges 44 3751 0.008214 0.018s
sASTROINTESTINAL DIS VOMITING Il £3.1513 43.1555 0.008214 0.0150
NERVOUS SYSTEM DISO |l 38.52€8 38.5350 0.008214 0.0211
NERVOUS SYSTEM DISOR PAROSMIZ |l 45.3¢e85 45.3771 0.008214 0.0181
RESPIRRTORY, THCRACI Il 42.1081 42.1l¢c4 0.008214 0.01ss
RESPIRATORY, THOR:CI COUGE |l £3.32¢€5 43.3347 0.008214 0.0150
RESPIRARTORY, THORACI NASAL CONGESTION | 44_5120 44 5202 0.008214 0.0185
SKIN AND SUBCUTENEQU | 25.1444 25.152¢ 0.008214 .0282
SKIN AND SUBCUTANEQU ERYTHEMZ Il 38.5855 38.5€81 0.008214 0.0213
SKIN AND SUBCUTANEQU PRURITUS | 37.2283 37.2375 0.008214 0.0221
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Step 3: Compare non-ID variables (3)

Temporary dataset 2: MCCOMP_CHECKVARS

* Allrecords from both datasets

e |D variables

e non-ID variables with prefixes PROD and QC_side by side
* Flag variables PROD and QC

* Flag variable DIFF_PROD QC
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Step 4: Identify source (1)

WORK.MCCOMP_CHECKVARS X

View: | Columnnames ~ | H B (3 B =52 Y Filter: diff_prod_gceq 1 and aedecodne " " @

Columns ® Total rows: 255 Total columns: 29 Filtered rows: 8 M= €=
8 Selectall AEDECOD PROD XANOMELINE_FREQ PROD_XANOMELINE_TRISK QC_XANOMELINE_TRISK PROD Qc DIFF_PROD _QC
) 4 AESOC 1 NAUSEA 9 44.03559206 44.043805613 1 1 1
4 AEDECOD 2 SALIVARY HYPERSECRETION 4 44,366872005 44,375085558 1 1 1
O] @ PROD_ORDER 3 VOMITING 10 43.151266256 43,159479808 1 1 1
O @ QC_ORDER 4 PAROSMIA 1 45.368925394 45377138946 1 1 1
o & PR(;D TexT 5 COUGH 10 43.326488706 43.334702259 1 1 1
- 6 NASAL CONGESTION 4 44511978097 44.52019165 1 1 1

0 & QC_TEXT

7 ERYTHEMA 28 38.559890486 38.568104038 1 1 1
(J @& PROD_PLACEBO_FREQ

8 PRURITUS 47 37.229295003 37.237508556 1 1 1
(J @& QC_PLACEBO_FREQ
® PROD_XANOMELINE_FREQ
O @& QC_XANOMELINE_FREQ
(J @& PROD_PLACEBO_PERC
() @& QC_PLACEBO_PERC
(J & PROD_XANOMELINE_PERC
(0 @& QC_XANOMELINE_PERC
(J 4 PROD_PLACEBO_CI
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Step 4: Identify source (2)

Use common approach

e Source code review

O  Log file review using options
W MPRINT/MLOGIC/SYMBOLGEN
e Check datasets from interactive run

* Ask main programmer to provide a dataset
with calculations on patient level
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Log file messages

 All issues are also shown in the log file as error or warning messages

* For reruns checking all PROC COMPARE outputs can be replaced by log
file scans

ERROR: output outtlf/t 001 aefreq.lst

W/ G: QC of DSTLF.T 001 AEFREQ - variable ORDER in PROD dataset only

: QC of DSTLF.T 001 AEFREQ - variable PLACEBO PERC with conflicting types

G: QC of DSTLF.T 001 AEFREQ - variable TEXT with different labels

: QC of DSTLF.T 001 AEFREQ - variable XANOMELINE PERC with conflicting types
G: QC of DSTLF.T 001 AEFREQ - values for key variables differ

: QC of DSTLF.T 001 AEFREQ - values differ

NG
NG
NG
NG
NG
NG
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Follow-up work

Check if output generating
procedure works correctly Consider automatic

comparison of .Ist files if an

¢ Source code review

¢ Qutput review (column headers,
formats, ordering, footnotes,...)

Check if output is produced

update of the outputs is
needed
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Thank you for your attention

fenja.seither@mainanalytics.de
judith.kanz@mainanalytics.de

s

o B e
........

e -




