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adding XPath conditions, relative XPath-s,
and using the "xpathfilter" feature
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Introduction

In most cases, using drag-and-drop and following the wizards, including in-/excluding visits
(StudyEvent), forms, subforms and items will give the user everything that is needed, and
nothing needs to be changed in the XPath expressions that extract the data from the ODM to
populate SDTM/SEND variables.

There are however some very special cases where users want to change or further refine the
XPath expressions to retrieve the data, especially for the "looping variable" (which usually is
the SDTM/SEND "topic variable"). In such cases, the use of relative XPaths for the other
variables can be helpful.

In this tutorial we will explain the different possibilities.
Example case

One of such very special cases is when one has (relative) low-quality data, e.g. data that
should not have made it into the ODM anyway. Of course the best way in such cases is to take
care that a "clean" database is used for the ODM generation. This is however not always
possible, e.g. when the database is not cleaned and closed yet, and data is still being added.
Essentially, this 1s not bad at all, as it allows to have temporary SDTM/SEND data even while
the study is still running.

Just for the example (don't pin us on whether this is a real scenario ...), we will use the case
that some of the erythrocytes and leukocytes data points in the ODM file with the clinical data
have the value "UNKNOWN", e.g.



<FormData "F_LAB™:

<ItemGroupData "IG COMMON™ -
<ItemData "I_SITE" "23n/ s
<ItemData "I_SUBJECTID" "0o1" S
<ItemData "I_WISIT" "20l0-02-27" /=
<ItemData "I_WISITTIME" "10:45:23"/>

</ ItemEroupData

<ItemGroupData "Iz LB HEMATOLOGY™:
<ItemData "1 LB NAME™ "Singen Central Labk™/>
<ItemData "I_LB ID" "SIN™/
<ItemData "I LB ACCESSION™ "I0TE" S
<ItemData "I LB RBC NOTDOME™ "false"/>
<ItemData "I_LEB RBC" "UHEITOWI ™ / =
<ItemData "I_LB RBC LO" "4,T
<ItemData "I_LB RBC HI™ "g.1"
<ItemData "I_LB WBC NOTDONE™ "false"/>
<ItemData "I_LB WBC" "E.2T /S
<ItemData "I LB WBC LO" 4.3/
<ItemData "I LB WBC HI™ "10.8™ />

</ItemzroupData>
and we want to exclude these from the generated SDTM.

In a second case, we will show how to exclude a subject without changing anything in the
ODM file with clinical data.

Making simple selections through the GUI dialogs

Excluding specific data points by their value

When having loaded the ODM metadata and having loaded an SDTM (or SEND) template,
we find the following in the main window:



File Edit View Navigate Explore Insert Transform Validate CDISCLibrary Options About

)= oom [+ lf Domains (itemGroups) |

# Elsway Domain Variable Variable Variable | Variable Variable Variable Variable Vari
o (9 GlobalVariables | = i Vs = |
o (3 BasicDefnitions A RGAGSEQ _ |AGAGGRPID AG.AGLNKID =

CEMMODIFY _|CH.CHDECOD

¢ [C] MetaDataversion : CDISC Example Study Metadata

Protocol
! ?ﬂstudvaemDel Baseline Visit CECSEQ ECECLNKD _BCECLNKGRP o
MLMLSEQ MLMLGRPII MLMLSPI MLMLTRT IMLMLCAT MLMLSCAT MLMLPRESP __ MLMLOG—
- [ StudyEventDef - Week 1 Visit PRSEQ  |PRPRGRPID _|PRPRSPID _ |PRPRLNKID _|PRPRLNKGRP [PRPROECOD _PRPRG:
- [ FormDef: Week 1 and 2 Form STUDY DOMAIN USUBI SU.SUSEQ SUSUGRPID___|SU.SUSPID SU.SUTRT [SU.SUMODIFY _[SU.SUDECOD _[SU.SUCAT SU.SUSH
(£ FormDef : Laboratory AESEQ £ AEGRFID EREFID___|AEAESPID [AE AETERM AEMODIFY _AEAELLT ELL
o £ Description CESEQ £ CECRPID CEREFID _[CECESPID £ CETERM CEDECOD _|CE CECAT CES
o= ItemGroupDef : Common DSSEQ SDSGRPID DSREFID __|DS.DSSPID S DSTERM DSDECOD _[DSDSCAT DS
4 O temGroupDer: Hematolegy DVSEQ V. DVREFID DVSPID VOVTERN V.DVDECOD DVCA V.DVSCAT TAE
- (9 Descrtion HOHOSEQ  |HO.HOGRPID |HOHOREFID _HOHOSPID  |HOHOTERM _ |HOHODECOD |HO.HOCAT HO.HO!
o O tomDet L aboraion NakiE H HSEQ MHWHGRPID _|MHMHREFID _ [MHMHSPID __ MHMHTERN A MHMODIFY _|UH.MHDECOD _WH.UH
ADASEQ ADAGRPID __|DADAREFID ADASPID ADATESTCD _|DADATEST ADAGAT ADA:
(] itemDef: Laboratory ID D DDSEQ D.DDTESTCD |DDDDTEST __|DD.DDORRES |DDDDSTRESC |DD.DDRESCAT |DD.DDEVAL _|DD.DDD)
> e EGSPDEVID |EGEGSEQ  [EGEGGRPID [EGEGREFD EGEGSPID  EGEGTESTCD |EGEGTEST  EGEGG
- [ ltemDef: RBC Done IEIESEQ IEJESPID IEIETESTCD _|EJETEST IEIECAT IEIESCAT |EJECRRES —|EIESTR)]
o (7 ltemDef: Erythrocytes ISISSEQ IS ISGRPID ISISREFID ISISSPID ISISTESTCD __|SISTES ISISCAT ISISSCAl

LBLBSPID
[VBWBSEQ  WBMWBGRPID __WBMBREFID
MSMSSEQ  MSMSGRPID NS MSREFID
MLMISEQ MIMGRPID  [MLMIREFID _ [MLMISP) I
[MO.MOSEQ MO.MOGRPID _ MOMOREFID __MO.MOSPID M

o ] temDef: RBC Normal Range Lo
o [ temDef: RBC Normal Range Hi
o [ ItemDef: WBC Done
o [ ItemDef: Leukocytes.

o (] temDef: WBC Normal Range Lo VGRPID _ CV.CVREFID _ [CV.CVSPID
- [ temDef: WBC Normal Range Hi KGRPID MK MKREF MK MKSPID I
[ Aliss :[SDTH]: LB VNVSEQ __|NVAVGRPID _NVNVREFD N
o ] itemGroupDef :LOING Lab ESEC  |DEOEGRPID OEOEL E
o (= StudyEventDef : Week 2 Visit RP.RPREFII RP.RPSPID R RP.RP
& 3 SudEuenDer Patient iso Event R URSEQ R RGP0 DR URREFD e UmtriD. RSN DR ORLAKGRP (DR URTES oD RDRT] T
. EE::E‘ZE::;DE' Aaverse Event CPCSEQ CPCGRFID _|PCPCREFI CPCSPD PCTESTCD PCPCTEST  [PCPCCAT _ PCPCS(
PPPSEQ PPPGRPID _|PP PPTESTCD PF.PPTEST _ PPPPCAT _ [PPPPSCAT _|PPPPORRES _PP.PPOF
o [ CodeList: Race EFESEQ EFEGRFID _|PE PESFID EFETESTCD |PEFETEST  PEPEMODIFY |PEPECAT  PEFPES
& [J CodeList: Smoking TFTSEQ FTFTGRPID FT.FTREFID FTFTSPID FTTESTCD FTTEST TFTCAT FT.FTSC
o CodeList: Diinking S.0SSEQ SOSGRPID [0S 0SSPID S.OSTESTCD [0S.QSTEST _[s.QSCAT SOSSCAT __[05.05
o (£ CodeList: Diary SRSSEQ  RSRSGRPID RSRSREFID  RSR9SPID  RSASLNKID  |RSRSLNKGRP |RSRSTESTCD RSRST!
o (9 CodeList: Diary Day CSCSEQ  |SCSCGRPID  [SC.SCSPID C.SCTESTCD [SCSCTEST  [SCSCCAT  [SC.SCSCAT  1SC.SCO
o ceststoves e B e Do oo TR o osear s o on
- g gsg:t:: :x::z: E:::: 2;?::'%“" RIRSEQ RTRGRPID _TRTRREFD _ TRTRSPID RTRLNKID _ TRIRLNKGRP [TRTRTESTCD TRIRT
SVSSEQ S VSGRPI SVSSPID SVSTESTCD _VSVSTEST SVSCAT SUSSCAT |/ VSP
o~ (] CodeList: Adverse Event Acion Taken AFASEQ AFAGRPID _ [FAFASPID AFATESTCD _[FAFATEST AFAOBJ AFACAT FAFASCI
o] CodeList: Medications Frequency R SRSEG RSRGRPID _[SRSRREFD  SRSRSPD _ [SRSRTESTCD [SRSRTEST _ [SRSROBJ RSRC
o [ CodeList: Not Done TAARIICD AARM ATAETORD _TAETCD AELEWENT [TATABRANCH TATATRANS [TAEPOCH

o= (£ ConditionDef : Smoking condition

o[£ ConditionDef - Condition whether the subjectis male

o= [ ConditionDef : Usage of form about smoking complaints
o= [J ConditionDef : Usage of itemgroup about smoking complai.
o (29 ConditionDef: Us age of itemgroup about details of adverse.
- [J CenditionDef : AE continuing condition

ceteo EELEVENT TETESTRL [T TEENRL [TETEDUR
VISITNUM VISIT VISITDY. TV.ARMCD ARM [TVIVSTRL [TV.TVENRL
D TOTGTPA |TDTDMINPAI |10 TOWAXPA [TDTDNUMRPT

THESCAT 1TIRL T TIVERS
[TS.TSPARN TSTSVAL  [TSTSVALNF TS.TSVALCD STSVCDREF  [T8.T8V(
RELTYPE RELID
[SUPPQUAL GN.. [SUPPQUAL L. |SUPPQUAL QVALISUPPQUAL.QO... |SUPPQUAL QE.
[ [

o= ConditionDef : Usage of itemGroup about non-study medic .Am US DVAR

o~ [ ConditionDef : Condition of low systolic blood pressure UBJI }%Lsua POOLID RELSUB.RSUB... |RELSUB.SREL |

o (£ ConditionDef : CM continueing condition MAI [oINHOID LOISEQ /O OIPARMCD |01 OIPARM JOLOVAL [ [ -
il I I I D
« T

the ODM items on the left having a cyan background as they have SDTM annotations about
where they belong in SDTM, which is of course great. For example:

[ temDef : Laboratory ID

(] temDef ; Accession Mumber
[ temDef : RBC Done

] temDef : Enthrocytes

(] ltemDef : RBC Mormal RAnge Lo

9 temDef : RBC K Q10 I_LB_RBC - Name: Erythrocytes
[ ltemDef - WBC [ SDTM Variable Mame: LBORRES
3 ItemDef - Leuko SDTM Alias: LBORRES WHERE LEITESTCD_zREIC
e [_[7[mo

rYrYYTYPTYTYY

On the right side, the SDTM table, we can now drag-and-drop the "LB" row from the
template to the bottom (or use the menu "Edit - Copy domain/dataset" and "Edit - Paste
domain dataset"), leading to:

‘T STUDYID DOMAIN TODTDOORDER  [TD.TDANCVAR [TD.TD
A STUDYID DOMAIN TM.MIDSTYPE  [TM.TMDEF TW.TM
Am STUDYID DOMAIN TILIETESTCD  [TLIETEST TLIEG!
s STUDYID DOMAIN TS TSSEQ TSTSGRPID  [TS.TSE
|RELREC STUDYID RODOMAIN USUBJID IDVAR IDVAR
“ISUPPQUAL STUDYID RODOMAIN USUBJID IDVAR IDVAR
|RELSUB STUDYID USUBJID RELSUB POOLID|RELSUB RSUB... |RELSL
: STUDYID DOMAIN OlL.NHOID 0l.OISEQ OLOIP.
STUDYID DOMAIN USUBJID LB.LBSEQ LB.LBt
Il |

We call this a "study-specific instance of LB".

Now, if we select "Erythrocytes" on the left in the ODM tree, and select our ODM file with
the clinical data, and then use the menu "View - ODM Clinical Data" (with "Generalize for all
StudyEvents" checked, we find:



(£

File with ODM Clinical Data: TMfETL\TelelIes\ODM‘I—E—ﬂ\CES?CIm|caIDatafLOINC?morefsumemsfwnnjODOfdatapomts.xm\| | Bra
[] Generalize for all tems. | Select ltems |
["] Generalize for all kemGroups
[] Generalize for all Forms
Generalize for all StudyEvents
[_] Limit Results to first Results [] Filter subjects &1
001 s
[] Also display RepeatKeys 002 =
003 O Exchn
® ODM uses non-typed ltemData () ODM uses TYPED ltemData 004 =

Only data points for which data is present are displayed, as by default, ODM only contains data that have been collected {and for which there is a value).

View ODM Clinical Data

Subject StudyEvent Form ltemGroup Item MName Walue
001 BASELINE F_LAB IG_LB_HEMATOLO... ||_LB_RBC Enthrocytes UMKNOWN -~
001 WEEK_1 F_LAB IG_LB_HEMATOLO... |_LB_RBC Erythrocytes 5.1
001 WEEK_1 F_LAB IG_LB_HEMATOLO... |_LB_RBC Erythrocytes 5.1
001 WEEK_2 F_LAB IG_LB_HEMATOLO... |_LB_RBC Erythrocytes 5.4
002 BASELINE F_LAB IG_LB_HEMATOLO.. || LB_RBC Enthrocytes 5.0 =
002 WEEK_1 F_LAB IG_LB_HEMATOLO.. || LB_RBC Enthrocytes 5.2
002 WEEK_1 F_LAB IG_LB HEMATOLO... |_LB_RBC Enthrocytes 5.1
002 WEEK_2 F_LAB IG_LB HEMATOLO... |_LB_RBC Enthrocytes 5.5 | |
003 BASELINE F_LAB IG_LB_HEMATOLO... I_LB_RBC Enthrocytes 4.9
003 WEEK_1 F_LAB IG_LB_HEMATOLO... I_LB_RBC Enthrocytes 5.2
003 WEEK_1 F_LAB IG_LB_HEMATOLO... I_LB_RBC Enthrocytes 5.2
003 WEEK_2 F_LAB IG_LB_HEMATOLO... I_LB_RBC Enthrocytes 5.3

As always, we start with generating the mappings for the SDTM "topic" variable, which is in
this case LBTESTCD. So we drag-and-drop from "Erythrocytes" in the ODM tree on the lefz
to the SDTM cell "LBTESTCD" on the bottom right. This then leads to:

|£] Import ltemDef: Ergthrocytes - for SOTM Variable LB.LETESTCD .
? i Import XPath expression for temData Value attribute (from Clinical Data)

i®) Import XPath expression for another ltemData attribute/subelement (from Clinical Data)
ltemOID v
i) Import ltemDef attribute value (static value from Study Definition)
[ ] Generalize for all StudyEvents Except for .. No Exceptions Only for .. No Inclusions
[ ] Generalize for all Forms Except for .. No Exceptions Only for .. Mo Inclusions
[] Generalize for all ltemGroups Exceptfor.. | NoExceptions | Onlyfor.. | Nolinclusions
[] Generalize for all ltems Exceptfor.. | NoExceptions | Onlyfor.. | Nolinclusions

[] view/Edit XPath expression (advanced)

| oK || canoe||

As the system knows that we do not want to get the collected value (which is a number), but
the identifier of the item, it already suggests "Import XPath ..." for "ItemOID".

As we want to get the items for all visits (named "StudyEvents" in ODM), we check the
checkbox "Generalize for all StudyEvents". We also want to also include "Leukocytes", so we
check "Generalize for all Items" and then click "Only for ...":



|£: Import ltemDef: Erythrocytes - for SOTM Variable LB.LETESTCD x

? ) Import XPath expression for ltemData Value attribute (from Clinical Data)
@ Import XPath expression for another ltemData attribute/subelement (from Clinical Data)
ftemOID vl
) Import ltemDef attribute value (static value from Study Definition)
Generalize for all StudyEvents Exceptfor.. | MNoExceptions | Onlyfor.. | Nolnclusions
[ ] Generalize for all Forms Except for .. No Exceptions Only for .. No Inclusions
[] Generalize for all lemGroups Except for .. No Exceptions Only for .. No Inclusions
Generalize for all ltems Exceptfor.. | NoExceptions | Onlyfor.. | Nolnclusions
] view/Edit XPath expression {advanced)
| ok || cancel |
leading to:
| £ Inclusions for ltemDef x

? [_]1_LB_NAME - Laboratory Name el
[ ]1_LB_ID - Laboratory ID

[ ]1_LB_ACCESSION - Accession Number
[ 11_LB_RBC_NOTDONE - RBC Done

[ 1_LB_RBC - Erythrocytes

[ ]1_LB_RBC_LO - RBC Normal Range Lo
[ ]1_LB_RBC_HI-RBC Normal Range Hi

[ 11_LB_WBC_NOTDONE - WBC Done

[ 11 _LB_WBC - Leukocytes

[ ]1_LB_WBC_LO - WBC Normal Range Lo
[ ]1_LB_WBC_HI - WBC Normal Range Hi
Number of selected items: 0

<]

Clear All

DK Cancel

we check "Erythrocytes" and "Leukocytes" to take care that only these are selected, as we do
not want to e.g. have "Laboratory ID" mapped to LBTESTCD:



[£: Inclusions for ternDef

[ ]1_LB_ID - Laboratory 1D

I_LB_RBC - Erythrocytes

|_LB_WBC - Leukocytes

? [ ]1_LB_NAME - Laboratory Name

[]1_LB_ACCESSION - Accession Number
[]1_LB_RBC_NOTDOME - RBC Done

[ ]1_LB_RBC_LO - RBC Normal Range Lo
[]1_LB_RBC_HI - RBC Normal Range Hi
[_]1_LB_WBC_NOTDOME - WBC Done

[ ]1_LB_WBC_LO - WBC Normal Range Lo
[ ]1_LB_WBC_HI - WBC Normal Range Hi

<

Number of selected items: 2

Clear All

OK Cancel

After clicking "OK", we get:

|£: Import ltemDef: Erythrocytes - for SOTM Variable LB.LETESTCD

q

s ) Import XPath expression for temData Value attribute (from Clinical Data)

® Import XPath expression for another ltemData attribute/subelement {from Clinical Data)

[temOID

i) Import ltemDef attribute value (static value from Study Definition)

Generalize for all StudyEvents Exceptfor.. | NoExceptions | Onlyfor.. | Nolnclusions
[] Generalize for all Forms Exceptfor. | NoExceptions| Onlyfor.. |MNolnclusions
[] Generalize for all temGroups Except for .. No Exceptions Only for .. No Inclusions
Generalize for all tems Except for .. No Exceptions Only for.. | 2 Inclusions

[]\ViewlEdit XPath expression {advanced)

OK || Cancel |

Already notice the checkbox "View/Edit XPath expression ...". If we check it:

| | Generalize for all Forms

Except for ..

[ | Generalize for all ltemGroups

Except for ..

Generalize for all ltems

Except for ..

No Ex
No Ex
No Ex

f'.‘iew!E-:lit XPath expression (advanced)

OK Cancel




and then click "OK", we get:

ODM ltermn-50TM Codelist mapping >

- The system found 2 ODM ltems
- which can be mapped to the SDTM CodeList CL.C65047.LBTESTCD.

Do you want to use the mapping wizard to provide such a mapping?

Or do you want a template script will be generated
that you need to fill in, in order to categorize the data?

You can also choose to ignore the CodelList for now,
then no codelist mapping is performed at all.

Mapping Wizard | | Template Script lgnore CodelList

As very often, we will use the "Mapping Wizard", so we click that button, leading to:

Codelist subsetting >

5 The CodelList Laboratory Test Code contains more than 50 items.

- You may want to subset this codelist first,
using the menu Insert - Create new SO0TM Codelist from existing CodeList,
and then assign this subset-CodeList to the current SDTM variable.

Yes, | will create a subset first

Elc-. thanks, | will contin ue|
may be slow)

As the SDTM associated codelist is large, it suggests us to first generate a subset codelist, but
we are lazy, and just click "No, thanks ...", leading to the next "wizard"":

! As the SDTM codelist for LBTESTCD is very large, this may take a little bit of time.



Codelist mapping between a set of ODM Itemns and S0TM Cedelist "Laboratory Test Code” >

B

ODM ltem
Show ODM decoded values

|_LB_RBC: Erythrocytes
I_LB_WBC: Leukocytes

MISSING VALUE

SDOTM CodelList Item

|A1AGLP |v| | Search |
|A1AGLP |v| | Search |
|A1AGLP |v| | Search |

n Generate subset codelist from selected SDTM items,
and assign to the SDTM variable LB.LBTESTCD

O

] Adapt variable Length for longest CodeList item

[ | Add comment line to each mapping

[ ] Except for items already mapped

Attempt 1:1 mapping

[] Also use CDISC Synonym List

Reset from 1:1 mapping attempt

[ ] Also use Company Synonym List

[ ] Use SDTM decoded value

[ | Ask to store mappings as synonyms to Company Synonym List

| oK ||Cancel.|

with the checkbox "Show ODM decoded values" allowing us to see some more information
for the case we want to assign values for LBTESTCD using the dropboxes on the right.
We are however once again lazy and just use the button "Attempt 1:1 mapping", leading to:



Codelist mapping between a set of QDM Itermns and S0TM Codelist "Laboratory Test Code”

? QDM Item S50TM Codelist Item
Show ODM decoded values

I_LB_RBC: Erythrocytes |RBC ‘v| | Search
I_LB_WBC: Leukocytes |WBC ‘v| | Search
MISSING VALUE | ‘v| | Search

m Generate subset codelist from selected SDTM items,
and assign to the SDTM variable LB.LBTESTCD

O

[] Adapt variable Length for longest CodeList item

[] Add comment line to each mapping

[| Except for items already mapped

Attempt 1:1 mapping [ ] Also use CDISC Synonym List Reset from 1:1 mapping attempt

[] Also use Company Synonym List

[] Use SDTM decoded value

[] Ask to store mappings as synonyms to Company Synonym List

| OK HC.ancel.l

which looks very good?.

and when we then click "OK", as we checked "View/Edit XPath expression ..." before, we

get:
View / Edit XPath Conditions

EI Condition for StudyEventData: [ | Edit
Condition for FormData: [] Edit [@FormQID="F_LAB]

Condition for ltemGroupData: [ | Edit [@ltemGroupOID="1G_LB_HEMATOLOGYT

Condition for temData [] Edit |[@ltemOID="_LB_RBC' or @ltemOID="_LB_WBC1
Value selection: [ ] Edit |@ltemOID
| OK | | Cancel ‘

Notice the "Condition" for ItemData", which we will use later.

Clicking "OK" then leads to the generation of the mapping script:

2 The "Attempt 1:1 mapping" button starts an algorithm based on word similarity.



r The Transformation Script
1 # Mapping using ODM element ItemData with ItemQID I_LB RBC - walue from attribute ItemOID
2 # Generalized for all StudyEvents
3 # Generalized for all Items within the ItemGroup
4 # Mapping for ODM Items [I_LB_RBC, I_LB_WBC] to SDTM Codelist LB.LBTESTCD
5 # with CodeList OID 'CL.C&5047.LBIESICD’
6 $CODEDVALUE = xpath (/StudyEventData/FormData[@Form0ID="F_ LAB']/ItemGroupData|@ItemSroup0ID="1G_LE HEMATOLOGY']/
7 if ($CODELDVALUE == 'I_LE_RBC') {
g SNEWCODEDVRALUE = 'REC':
9 } elsif ($CODEDVALUE == 'I_LB WBC') |
10 SNEWCODEDVALUE = 'WEBC':
11 } elsif ($CODEDVALUE == ''}) |
12 SNEWCODEDVALUE = '';
13 ]} e=lse |
14 $NEWCODEDVRALUE = 'NULL';
15 1
1 $LB.LBTESTCD = $NEWCCODEDVALUE;
17
13

and if we use the "Full-screen" button:

4] Mapping Script Editor for SDTM Variable LB LETESTCD

H

1 # Mapping using ODM element ItewData with ItemQID I_LB RBC - valus from attribute Item0ID

z # Generalized for all StudyEvents

3 # Generalized for all Items within the ItemGroup

4 # Mapping for ODM Items [I_LB_RBC, I_LB WBC] to SDIM CodeList LB.LBIESTCD

§ # with Codelist OID 'CL.C65047.LBTESTCD'

6 S$CODEDVALUE = xpath (/StudyEventData/FormData[@Form0ID="F_LAB']/ItemGroupData [@1temGroup0ID="16_LB HEMATOLOGY']/ItenData [@Item0ID="T LB RBC' or @Item0ID='I_LB WBC']/RItem0ID);
7 if ($CODEDVALUE == 'I_LB REC') {

§  SNEWCODEDVALUE = 'RI
9 } elsif (3CODEDVALUE
10  $NEWCODEDVALUE = '¥
11 } elsif ($CODEDVALUE
1z  $NEWCODEDVALUE = '*

13 } else |

14  $NEWCODEDVALUE = 'NULL':

15 }

16 $LB.LBIESICD = SNEWCODEDVALUE:
17

15

I_LB WBC') |

vy

nicely showing that the XPath expression will only select items for "Erythrocytes" (RBC) and
"Leukocytes".

We can now continue with adding the mappings for other major variables such as "LBTEST"
and "LBORRES".

After clicking "OK" several times to return the main window, we find:

R STUDYID DOMAIN USUBJID TR.TRSEQ TRTRGRFID  [TRTRREFID  [TRTRSFID TRTRLNKID  [TRTRLNKGRP [TF
{vs STUDYID DOMAIN USUBJID VS.VSSEQ SVSGRPID SVESPID VSVSTESTCD _ |VS.VSTEST SVSCAT 3
|Fa STUDYID DOMAIN USURJID FAFASEQ FAFAGRPID FAFASPID FAFATESTCD _ FAFATEST FAFADBJ Fi
IR STUDYID DOMAIN USURJID SRSRSEQ SRSRGRPID SR SRREFID  |SR.SRSPID SRSRTESTCD |SR SRTEST S
A STUDYID DOMAIN TAARMCD TAARM TATAETORD _ [TAETCD TAELEMENT  TATABRANCH |[TATATRANS 7
e STUDYID DOMAIN TEETCD TEELEMENT _ [TETESTRL [TETEENRL TETEDUR

v STUDYID DOMAIN TVVISITNUWM _ [TVVISIT MV.VISITDY TVARNMCD TVARK TV.TVSTRL TV.TVENRL

™ STUDYID DOMAIN TDTDORDER _ [TD.TDANCVAR [TDTOSTOFF _ TDTDTGTPAl [TOTOMINPAI__ [TD TDWMAXPAI _ [TD TDNUMRFT
| STUDYID DOMAIN TMWMIDSTYPE _ [TW.TMDEF TM.TWRFT

im STUDYID DOMAIN TLETESTCD __ [TLIETEST TLIECAT TLIESCAT TLTIRL TLTIVERS

s STUDYID DOMAIN TS TeSEQ TSTSGRPID __ [TS.TSPARNCD [TS.TSPARN TS.TSVAL TSTSVALNF _ [TS.TSVALCD [T
|RELREC STUDYID RDOMAIN USURJID IDVAR IDVARVAL RELTYPE RELID

|sUPPQUAL STUDYID ROOMAIN USUBJID IDVAR IDVARVAL SUPPQUAL QN [SUPPQUAL OL. [SUPPQUAL QVAL[SUPPQUALQO .. |51
|RELSUB STUDYID USUBJID RELSUB.POOLID|[RELSUB.RSUE.. |[RELSUB.SREL

fio STUDYID DOMAIN OLNHOID 0I.0ISEQ DI.OIPARMCD __[OLOIPARN OLOIVAL

|cEsiLB STUDYID DOMAIN USUEJID LBLBSEQ LBLEGRPID _ |LBLBREFID LB.LBSPID [ELETESTCD  |LBLBTEST Lt
AT 1 |

we see that the cell for LBTESTCD is "grayed out", meaning there is a mapping available,
and the cell for LBTEST is still red, meaning it is a "required" SDTM variable. If we double
click it, another wizard appears:



se decode() function? oo

L] The easy way to get the values for the variable LB.LBTEST
is to use the decode function on the codelist CL.C65047.LBTESTCD
of the variable LB.LBTESTCD.

The mapping script then reduces to:
$LB.LBTEST = decode($LB.LBTESTCD, 'CL.C65047.LBTESTCD", ");.

Do you want me to implement this mapping script?

Yes, please No, thanks

suggesting to just making it easy by using the "decode" value of LBTEST, and not to have to
go through the whole process again. If we click "Yes, please", the mapping script is
automatically created as:

r The Transformation Script

1 # Mapping using the deccde() function on codelist CL.CE5047.LBTESTCD of wariabkle LB.LBTESTCD
Z $LB.LBTEST = decode ($LB.LBTESTCD, 'CL.C&5047.LBTESTCD', "");

After clicking "OK", we can now drag-and-drop "Erythrocytes" from the ODM tree to the cell
LBORRES:



o= [ Description
o ] ltemDef : Laboratory Mame
o= ] ltemDef : Laboratary ID
o~ ] ltemDef: Accession Number
o= ] ltemDef ; RBC Done
o= ] ltemDef : Ernthrocytes
o- ] ltemDef: RBC Normal Range Lo
o= 7 ItemDef: RBC Normal Range Hi
o- ] ItemDef: WBC Done
o= ] ltemDef : Leukocytes
o= ] ltemDef: WBC Mormal Range Lo
o= [] ltemDef : WBC Normal Range Hi
[y Alias : [SDTM]: LB
> ] temGroupDef: LOING Lab
tudyEventDef: Week 2 Visit
tudyEventDef : Patient Diary Event
tudyEventDef . Adverse Event
iList: Sex
iList: Race
:List: Smoking
iList: Drinking
:List: Diary
:List: Diary Day
iList: Mo Yes
:List: Adverse Event Severity
iList: Adverse Event Action Taken
iList: Adverse Event Action Taken
:List: Medications Frequency
iList: Mot Done
jitionDef : Smoking condition
fitionDef : Condition whether the subject is male
jitionDef : Usage of form about smoking complaints
jitionDef : Usage of itemgroup about smoking complai...
jitionDef: Usage of itemagroup about details of adverse...
jitionDief - AE continuing condition
fitionDef : Usage of temGroup about non-study medic...
jitionDef : Condition of low systolic blood pressure

and the first "wizard" is popping up again, but this time suggesting to take the "Value":

|£| Import ternDef: Erythrocytes - for SOTM Variable LE.LBORRES

2 i@ Import XPath expression for itemData Value attribute (from Clinical Data)

i) Import XPath expression for another itemData altribute/subelement {from Clinical Data)
i Import ltemDef attribute value (static value from Study Definition)

[ ] Set SDTM Variable Length to ODM itemDef Length

Generalize for all StudyEvents Exceptfor.. | NoExceptions | Onlyfor.. | Nolinclusions

[ | Generalize for all Forms Exceptfor. | MNoExceptions | Onlyfor. |Nolnclusions

[] Generalize for all temGroups Except for .. Mo Exceptions Only for .. No Inclusions

Generalize for all Items Except for .. No Exceptiuré Only fnr-_\" 2 Inclusions
ODM itemDef Lenghth: & SDTM Variable Leng'ﬂr."&E}—'-"'f

li'iewiEdit XPath expression (advanced)

where we also see that the system has remembered that this should be applied to all visits

| ok || {:anoel|

(StudyEvents) and only for "Erythrocytes" and "Leukocytes".
We check the checkbox "View/Edit XPath expression" again, just for the demonstration for

now. Clicking "OK" leads to:

] |l ==]] LI LALLM LA LD LA LA TR E O LI
/|PRESCAT |DDDDEVAL _ DD.DDDTC ___ |DD.DDDY
EGEGTEST  |[EG.EGCAT EGEGSCAT  [EG
[EJEORRES _ |EIESTRESC _ |EVISTNUM _|E.
ISISCAT ISI1SSCAT ISISORRES __|s.
LB.LBCAT LBLBSCAT | LBLBORRES |B
MBMBLNKGRP |MBMBTESTCD |MBMBTEST _ |ME
MSMSTESTCD |MSMSTEST _ |MSMSTSTDTL _|MS
MLMITSTDTL _ [MLMICAT MLMISCAT .
MOMOTEST  |MOMOCAT MOMOSCAT _ |MC
LNKGRP |CV.CVIESTCD |CV.CVTEST _ |CV.CVCAT cv
LNKGRP [MKMKTESTCD MKMKTEST  [MKMKCAT Wk
NV.NVLNKGRP _|NV.NVTESTCD |NV.NVIEST [NV
OEOETEST _ |OE.OETSTDTL _|OE.OECAT OE
RPRPTESTCD |RP.RPTEST __ |RP.RPCAT RF
RERELNKGRP |RERETESTCD |RERETEST _ |RE
URURTESTCD |URURTEST _ |URURTSTDTL |UF
PC.PCCAT PCPCSCAT  |PCPCORRES [PC
PP.PPORRES |PP.PPORRESU |PP.PPSTRESC |PP
PE.PECAT PEPESCAT __ |PEPEBODSYS |PE
FT.FTCAT FTFTSCAT FTFTPOS FT
QSQSSCAT __ |0S.0S0ORRES _|0S.0SORRESU_[Q€
RSRSTESTCD |RS.RSTEST _ |RS.RSCAT RE
SC.SCSCAT  [3C.SCORRES  |SC.SCORRESU [SC
SS.55SCAT  [55.550RRES  |55.5SSTRESC |55
TUTUTESTCD [TUTUTEST  [TUTUORRES [TU
TRIRTESTCD [TRIRTEST __ [TRTRORRES [IR
S.VSSCAT S.VSPOS SVSORRES _ |VS
FAFACAT FAFASCAT FAFAORRES  |FA
SR.SROBJ SR.SRCAT SR.SRSCAT _ |Sk
TAEPOCH
\
\
\
N\
TSTEVCDREF |TSTSVCDVER
. |SUPPQUAL.QES
™~
™~
LB.LBCAT LB.LBSCAT-“*—E
m



View / Edit XPath Conditions *

E Condition for StudyEventData: [ | Edit
Condition for FormData: [ ] Edit [@FormOID="F_LAB]
Condition for itemGroupData: [ | Edit [@ltemGroupQID="1G_LB_HEMATOLOGY']
Condition for temData [[]Edit [@ltemOID="_LB_RBC' or @ltemOID="1_LB_WBC]

Value selection: [ Edit @Vvalue

| OK H Cancel|

showing us the different "Selections" on each of the level of "StudyEvent" (visit), "Form",
"ItemGroup" (subform) and "Item".

If we do not know XPath yet, we can here learn ...:

everything that is between square brackets is a "condition" (in XPath they call it "predicate"),
and thus can be compared e.g. with a "WHERE" in SQL.

So the line [@ItemOID='I_LB_RBC' or @ItemOID='1_LB_WBC(C']

means: select the items for which the identifier attribute (@ItemOID) is either "I LB _RBC"
or "I LB WBC(", i.e. selecting the erythrocytes and leukocytes data points.

The clicking "OK" leads to the mapping script:

| £ Mapping Seript Editor for SOTM Variable LB.LBORRES

@ 1 # Mapping using ODM element ItemData with Item0ID I_LB_RBC
2 # Generalized for all StudyEvents
3 # Generalized for all Items within the ItemGroup
4 $LB.LBORRES = xpath (/StudyEventData/FormData[@Form0ID='F LAB']/ItemGroupData[@ItemGroupOID="1G_LB HEMATOLOGY']/ItemData[@Item0ID='I LB RBC' or @Item0ID='T LB WEC']/@Valus);
5

Clicking "OK" until we are in the main window, then we see that also "LBTEST" and
"LBORRES" are "grayed out", as we have mappings for them now:

A (LR IR LR TR IR TRt T e

:[rEENRL TETEDUR
‘[rRMCD TV.ARM TV TVSTRL TV.TVENRL
ATOTGTPAI TDTOMINPAI  [TD TDMAXPAI  [TD.TONUMRPT

ESCAT TLTIRL TLTIVERS

TSPARM TS.TSVAL TS.TSVALNF TS.TSVALCD TS.TSVCDREF [TS.TSVCDVER
HLTYPE RELID

PPOUAL.GQN.. [SUPPQUALQL... |SUPPQUAL QVALISUPPQUAL.QO.. SUPPQUAL.QE...

IPARN DLOIVAL L

|-BrREFID LE.LBSPID LBLBTESTCD |.B.LBTEST LE.LBCAT [BIBSCAT / |[BLBORRES  |N3.LBORF
] | Il [ U I

Fine! Let's generate some SDTM now ...

For this, we use the menu "Transform - Generate Transformation (XSLT) Code ...".
Depending on the version of SDTM-ETL, this is just one choice or divides between the
different output formats. In 4.6 e.g. this still is:



Transform | Validate CDISC Library Options About

Generate Transformation (X5LT) Code for SAS-XPT F7

Generate Transformation (XSLT) Code for CDISC Dataset-JSON E

Generate Transformation (X5LT) Code for CDISC Dataset-XML Fg E
.| Generate Transformation (XSLT) Code for UTF-8 encoded CSV cL
) Execute existing Transformation (X5SLT) Code for SAS-XPT F3 E
itf Execute existing Transformation (XSLT) Code for CDISC Dataset-XML RL

Execute existing Transformation (XSLT) Code for CDISC Dataset-JSON %
-\ Execute existing Transformation (X5LT) Code for UTF&-encoded CSV ET

Create SQL to generate Database Tables F1 ST

anyway leading to:

ot

")

Select whether the ODM file with clinical data works with non-lyped or with typed temData

It uses non-typed ltemData e [t uses TYPED ltemData
{as in ODM 1.2) (new as of ODM 1.3)

[ ] Mever ask again in current session

OK

In 80% of the cases, you will have the "non-typed" ItemData as most of the EDC systems
export this, whereas a minority of the EDC systems use "typed ItemData".
If you don't know, just ask them, or ... just try ...

This then leads to an intermediate screen:



|£| Generate Transformation (X5LT) Code for SAS XPT

>

1 =7xmlversion="1.0" encoding="UTF-§"?=
2 =xsl:stylesheet xminsxsl="hitp:fwww.w3.orgM 999X 3LiMransform™
3 ¥mins:sdm="http:/fww.cdisc.org/ns/studydesigniv1.0”
4 xmins:math="http:ffwww w3.org/2005Mxpath-functions/math”
5 ¥ming:xdt="http./Awww.w3.0rg/2005/02/xpath-datatypes™
6 xmins:odm="http:/iwww.cdisc.orginsiodmi1.3"
7 ¥mins:xs="hitp:iwww.w3.0rg/2001/XMLSchema”
8 xmins:sdtm-etl="hitp:fwww xmldpharma.com/SDTM-ETL/ns"
9 ¥mins:rws="http:/mww.xmldpharma.com/SDTM-ETLIRWS/ns™
10 xmins:fn="httpifwww xmldpharma.com/SDTM-ETLfunctions/local”
11 ¥mins:def="http:lwww.cdisc.org/ns/defiv.2.1”
12 version="2.0"=
13
14
15 =xsl.output method="xmlI" encoding="UTF-8" indent="yes" /=
16 =xslvariable name="SINGLE_QUOTE "=&apos;<fxslvariable==xslvariable name="DOUBLE_QUOTE"=&quot <fxslvariable==xslvariable nam
17 =xsl:param name="LOINC23DTMLE_CSVFILELOCATION™=D/SDTM-ETL_older_versions/SDTM-ETL_4_6_Aboca_Arithmos/CDISC_CTILOI
18 =xsl:param name="LOINC23DTMLB_XMLFILELOCATION"=D:/SDTM-ETL_older_versions/SDTM-ETL_4_6_Aboca_Arithmos/CDISC_CTILOIN
18 =xsl:param name="UNITCONVERSION_LOINC_CACHE™=D:/SDTM-ETL_older_versions/SDTM-ETL_4_6_Aboca_Arithmos/CDISC_CT/unitco
20 =l- Template for the top ODM element —=
21
27 =xsltemplate match="odm:ODM"=
23 =l create a top ODM element —=
24 =xsl:element name="0DM" xmins="http:/fwww.cdisc.org/insfodmiv1 3"==xs|.copy-of select="document(")\*/namespace:. def/=<|- Add a Descri
25
26 =xslatiribute name="0DMVersion™=1.3.2=fs|attribute=
27 =xslattribute name="Description™=SDTM data generated by the SDTM-ETL tool=/xsl:attribute=
28 =xslatiribute name="FileType™=Snapshot=/xs|.attribute=
28 =xslattribute name="FileQID"=CES=/xsl.attribute=
30 =l—- Add an instruction that automatically creates a datetime stamp when the stylesheetis executed —=
3 =xslattribute name="CreationDateTime"==xslvalue-of select="current-dateTime()"f==fxs| attribute=
32 =l—- Add a ReferenceData element —=
33 =xslelement name="ReferenceData"=
34 =1—- Add the StudyQID attribute —
|35 =xslattribute name:"StudlyOID":=CES«rst:aﬁribute=
L I [»]

[ »

[4]

| Save Transformation (XSLT) Code | | Execute Transformation (XSLT) Code

Close

If you don't like it, you can skip this intermediate window using the menu "Options" and
check the checkbox "Skip display of generated XSLT". Most users however don't mind (or
really want to see the generated XSLT?). Click "Execute Transformation (XSLT) Code to
continue, leading to:

3 XSLT means "XML Stylesheet Transformation Language". See e.g.:
https://www.w3schools.com/xml/xsl_intro.asp



https://www.w3schools.com/xml/xsl_intro.asp

[éj Execute Transformation (X5LT) Code for SAS-XPT

ODM file with clinical data:

x

|D:\SDTM—ETL\TestFiIes*.DDM1—3—1*.CES_CIinicaIData_LDINC_m0re_subjects_with_TDDD_datapoints.xml

|| Browse...

[ ] MetaData in separate ODM file

[ ] Administrative data in separate QDM file

[ ] Save output XML to file

[] Perform post-processing for assigning --LOBXFL

[] Split records > 200 characters to SUPP-- records

Move non-standard SDTM Variables to SUPP--

[[] Move Relrec Variables to Related Records (RELREC) domain
View Resuit SDTM tables

[ | Generate "NOT DONE' records for QS datasets

[ ] Save Result SOTM tables as SAS XPORT files
SAS XPORT files directory:

[] Add location of SAS XPORT files to define.xml

Browse...

Browse...

[] Perform post-processing unscheduled VISITNUM

[] Move Comment Variables to Comments (CO) Domain
[] Try to generate 1:N RELREC Relationships

[] Adapt variable Length for longest result value

[[] Re-sort records using define.xml keys

[] Perform CDISC CORE validation on generated SAS XPORT files

Browse...

Browse...

[] Store link as relative path

[[] Additionally generate a merged dataset for "split' domain datasets

Messages and error messages:

Execute Transformation on Clinical Data

Close

Ensure that you have the correct file with clinical data in the filed "ODM file with clinical
data" and then click "Execute Transformation on Clinical Data". This will then show the

generated SDTM table:



| £/ SDTM Tables X

@ [ cEsim
STUDYID DOMAIN USUBJID LB.LBSEQ LB.LBTESTCD LB.LBTEST LB.LBORRES
GEs B o1 1[RBC Entroctes UNKNOWN A
CEs (B 001 FER Leukocytes 52
CEs (B 001 3[RBC Enthrocytes 51
CES (B 001 ERS Leukocytes 54 1
CEs LB 001 5[RBC Enthroctes 5.1 r
CES LB 001 B[WEC Leukocytes 55
CES LB 001 7[rec Enthroctes 54
CES LB 001 EER Leukoctes 56 m
CES LB 002 1|RBC Entiroctes 50
CES LB 002 EER Leukoctes 59
CES LB 002 3[RBC Entiroctes 52
CES LB 002 ER Leukocytes 53
CES B 002 5[RBC Entroctes 5.1
GES LB 002 BUEE Leukoctes 55
GES LB 002 7[RBC Entroctes 55
GES LB 002 EEE Leukoctes 5.1
GES (B 003 1[RBC Entrocytes 49
CEs (B 003 FER Leukocytes 50
CEs (B 003 3[RBC Enthrocytes 52
CEs (B 003 PERS Leukocytes 57
CES (B 003 5[RBC Enthrocytes 52
CEs LB 003 B[WEC Leukocyles 5.4
CES LB 003 7[rec Enthroctes 53 =
4 [v]
MNumber of records: 80
Number of subjects: 10
MNumber of distinct tests: 2

You can move columns, resize them, T
and do sorting by clicking on the column header. 8

There is no need yet to already generate SAS-XPT datasets (or Dataset-JSON datasets in bear
future) as we are still "developing" ...

We now see that we do have a data point with LBORRES is "UNKNOWN".

Also notice that the system states that 80 records have been generated.

Now we want to filter out such data points. How do we do this?

Let's restart from the first step where we generate the mapping for LBTESTCD. Best is to
delete all existing mappings by editing them by a double click on the cells that have a
mapping and just delete the complete mapping script. We should then see our "original" state
again in which the LBTESTCD, LBTEST and LBORRES SDTM cells are not "grayed out":

ilIss STUDYID DOMAIN USUBJID 5S.55SEQ SS.SSGRPID  [$5.55SPID S5.SSTESTCD  [SS.8STEST S5.5SCAT
iy STUDYID DOMAIN USUBJID [TU.TUSEQ TUTUGRPID  [TUTUREFID  [TUTUSPID TUTULNKID  [TUTULNKC
TR STUDYID DOMAIN USUBJID [TR.TRSEQ TRTRGRPID _ [TRTRREFID _ [TR.TRSPID TRTRLNKID  [TRTRLNK(
iIvs STUDYID DOMAIN USUBJID SVSSEQ S.VSGRPID S.VSSPID SVSTESTCD  |[VS.VSTEST SVSCAT

‘FA STUDYID DOMAIN USUBJID FAFASEQ FA.FAGRPID FA.FASPID FAFATESTCD  |FAFATEST FAFACBJ

lsR STUDYID DOMAIN USUBJID SR.SRSEQ SRSRGRPID  [SRSRREFID  |SRSRSFPID SR.SRTESTCD |SRGRTES
i|TA STUDYID DOMAIN [TAARMCD [TAARM [TATAETORD _ [TAETCD [TAELEMENT _ [TATABRANCH [TATATRAN
TE STUDYID DOMAIN TEETCD TEELEMENT _ [TETESTRL [TE.TEENRL TETEDUR

i STUDYID DOMAIN MVVISTNUM  [TVVISIT [TV.VISITDY [TV.ARMCD TV ARNM [TV.TVSTRL [TV.TVENRL
‘D STUDYID DOMAIN TD.TDORDER _ [TD.TDANCVAR [TD.TDSTOFF __ [TD.TDTGTPAI _ [TD.TDMINPAI _ [TD.TDMAXPAI  [TD.TDNUM
i STUDYID DOMAIN TM.MIDSTYPE __ [TM.TMDEF TM.TMRPT

im STUDYID DOMAIN TLIETESTCD  [TLIETEST TLIECAT TLIESCAT TLTIRL TITIVERS

‘I STUDYID DOMAIN TS.TSSEQ TSTSGRPID  [TS.TSPARNMCD [TS.TSPARW TS.TSVAL TSTSVALNF  [TSTSVALC
‘|RELREC STUDYID ROOMAIN USUBJID IDVAR IDVARVAL RELTYPE RELID

‘[sUPPQUAL STUDYID ROOMAIN USUBJID IDVAR IDVARVAL SUPPQUAL QN [SUPPQUAL QL. [SUPPQUAL QVAL|SUPPQUAL
‘|RELSUB STUDYID USUBJID RELSUB.POOLID|RELSUB.RSUB.. RELSUB.SREL

‘ol STUDYID DOMAIN DINHOID DIDISEQ DILOIPARMCD _ |DLOIPARM DIOIVAL

‘|lcesLB STUDYID DOMAIN USUBJID LB BSEQ | BLBGRPID  |LBLBREFID LB.LBSPID LB LBTESTCD  |LBLBTEST
] i |

Alternative, we can right-click a cell in the "CES:LB" row, and then confirm that we want to
remove the row:



Remove Domain ot
? Do you really want to remove the Domain CES:LB 7

Yes No

and then drag-and-drop "LB" from the template again to the bottom, having the same effect.

We then start the drag-and-drop from "Erythrocytes" to LBTESTCD again, do a "Generalize
for all StudyEvents" again, with "Generalize for all Items" and "Only for ..." and selecting
"Erythrocytes" and "Leukocytes":

Domains (itemGroups) | | % Inclusions for ltemDef
Domain Variable Variable Variable
INT o T OTTIEY CrOTWRTATT (SRl = ) | E D I LB NﬁME—LﬂDO[ﬂtO[Y Nal‘l’le
X STUDYID DOMAIN LUSUBJID H -
C STUDYID DOMAIMN USUBJID H []1_LB_ID - Laboratory ID
IL STUDYID DOMAIN LUSUBJID I []1_LB_ACCESSION - Accession Number
R STUDYID DOMAIMN LSUBJID H
U STUDYID DOMAIR LUSUBJID q []1_LB_RBC_NOTDONE - RBC Done
E STUDYID DOMAIN LUSUBJID 1A
v||_LB_RBC - Erythrocytes
E STUDYID DOMAIMN USLIBJID - th
15 STUDYID DOMAIN LUSUBJID [ [J1_LB_RBC_LO - RBC Normal Range Lo
") STUDYID DOMAIMN USLBJID 0 []1_LB_RBC_HI - RBC Normal Range Hi
10 STUDYID DOMAIR LUSUBJID H
IH STUDYID DOMAIN LUSUBJID l []1_LB_WBC_NOTDONE - WBC Done
1A STUDYID DOMAIMN USLIBJID 0
I_LB_WBC - Leukocytes
D STUDYID DOMAIR USLBJID 0 1B
G STUDYID DOMAIMN LUSUBJID H []1_LB_WBC_LO - WBC Normal Range Lo
|é| Import ltemDef: Erythrocytes - for SOTM Variable LB.LETESTCD []1_LB_WBC_HI - WBC Normal Range Hi
Number of selected items: 2
: E ) Import XPath expression for ltemData Value attribute | Clear All
| {® Import XPath expression for another ltemData attributi - -
Cancel
R | 7' Do [eme
- PR .
| i) Import itemDef aitribute value (static value from Study Definition) / D ME_MKSPID MK
| ) ) ) D NV NVREFID MY N
Generalize for all StudyEvents Except for .. No Exceptions Only for / No Inclusions D OE.DELNKID OEOD
: [ ] Generalize for all Forms Except for .. No Exceptions Only m% No Inclusions 2 RP.RPSPID RP.R
| D RE.REREFID RE.R
[] Generalize for all temGroups Exceptfor.. | No Exceptions i No Inclusions D UR.URSPID UR.U
= : : D PC.PCSPID PC.P1
| Generalize for all items Except for.. | No Exceptions||" Only fur.) | 2 Inclusions 50 FREPPTEST PP Fi
| View/Edit XPath expression (advanced) ~— FE.PETESTCD |PE.FE
FT FTSPID FTFT
I0S.QSTESTCD [Q5Q
| 5 RerssPD SR
o arTESTON (& S
taking care that also the checkbox "View/edit XPath expression ..." is checked.
We then continue the process using the wizards as before, until we come to:
View / Edit XPath Conditions *

=

Condition for StudyEventData: [ | Edit

Condition for FormData: [ ] Edit
Condition for temGroupData: | | Edit
Condition for ltemData [ ] Edit
Value selection: [ ] Edit

[@FormOID="F_LAB]
[@ItemGroupOID="1G_LB_HEMATOLOGY]
[@ItemOID="I_LB_RBC or @ltemOID="I_LB_WBC]

@!temOID

| ok || Canoel‘




We now want to exclude data points for which the value is "UNKNOWN", so we check the
checkbutton "Edit" for "Condition for ItemData", allowing us to edit the field on the right:

View / Edit XPath Conditions o

Iz‘ Condition for StudyEventData: [ _| Edit
Condition for FormData: [ ] Edit [@FormOID="F_LAB]

Condition for ltemGroupData: [ | Edit [@ltemGroupOID="1G_LB_HEMATOLOGY]

Condition for ltemData Edit |[@Item0ID='I_LEI_REIC'or@ltemOIDz'I_LEl_‘.".fEIC]
Value selection: [ Edit @ltemOID
| OK || Cancel ‘

so that we can add an extra "conditions". This requires some basic knowledge of XPath which
one can however quickly learn e.g. at the website "W3Schools".

Conditions ("predicates" in XPath language) go within square brackets, and as we want to
exclude items for which the value is "UNKNOWN", we can e.g. write:

[not(@Value="UNKNOWN")]
but we can also use:

[@Value !="UNKNOWN']

if we use the former, we can just add it to the end of the XPath condition string for "Condition
for ItemData":

View / Edit XPath Conditions *

E' Condition for StudyEventData: [ | Edit

Condition for FormData: [] Edit [@FormOID="F_LABT
Condition for temGroupData: [ | Edit [@/temGroupOID=1G_LB_HEMATOLOGY]
Condition for temData Edit |[@ItemGID='I_LEI_REIC'or@ItemOIDz'I_LEI_‘.".fElC][not[@‘u‘aIue='UNKNGWN'}]| ¢_—
Value selection: [] Edit @ltemOID
| OK | ‘ Cancel ‘

then clicking "OK" leads to the mapping script:

) Mapping Seript Editor for SDTM Variable LB LBTESTCD

&

# Mapping using ODM element ItemData with ItemOID I LB REC - value from attribute ItemOID
Gensralized for all StudyEvents
r all Items within the ITemGroup

13 1 else {

14  SNEWCODEDVALUE = 'NULL';

15 )

16 $LB.LBTESTCD = $NEWCODEDVALUE;
17

18

in which we see that we have 2 selection criteria for the item:
- the ItemOID (identifier) must either have the value "I LB RBC" or "I LB_WBC"
- the value of the "Value" attribute may not be "UNKNOWN"


https://www.w3schools.com/xml/xpath_intro.asp

We can now already do a quick transformation run just to ensure that the XPath is a valid
XPath (and nothing more), so after clicking "OK", we again use the "Transform" menu as
before, ultimately leading to:

|£| SDTM Tables X
® [cEsiB
STUDYID DOMAIN USUBJID LB.LBSEQ LB.LBTESTCD
CES LB 001 1|WBC =
CES LB 001 2|RBC
CES LB 001 3|WBC
CES LB 001 4|RBC 1
CES LB 001 5|WBC T
CES LB 001 G6|RBC
CES LB 001 7IWBC
CES LB 002 1|RBC |
CES LB 002 2|WBC
CES LB 002 3|RBC
CES LB 002 4/WBC
CES LB 002 5|RBC
CES LB 002 G[WBC
CES LB 002 7|RBC
CES LB 002 8|WBC
CES LB 003 1|RBC
CES LB 003 2|WBC
CES LB 003 3|RBC
CES LB 003 4|\WBC
CES LB 003 5|RBC
CES LB 003 G[WBC
CES LB 003 7|RBC
CES LB 003 8WBC =
4] [ ¥
Mumber of records: 79
Mumber of subjects: 10
Mumber of distinct tests: 2

stating that this time, only 79 records have been generated (was 80 before ...).

This however doesn't prove that our selection was right.

So we now do repeat generating the mappings for LBTEST and LBORRES just as before.
After having done so, executing the transformation again leads to an error:

View Result SOTM tables [] Adapt Variable Length for longest resuit value
[ | Generate "NOT DONE' records for QS datasets [] Re-sort records using define.xml keys
[ ] Save Resuit SDTM tables as SAS XPORT files [] Perform CDISC CORE validation on generated SAS XPORT files
SAS XPORT files directory:

Warning H :l
[] Add location of SAS XPORT files to define.xml path
[] Additionally generate a merged dataset for "split' domain datasets A The dataset with SDTM Records is empty

Messages and error messages:

Column#: 7A sequence of more than one item is not allowed as the first argument of fn:string() (@Value="LUINKNOWN", @Value="6.2") | =
4| I i [»]

Execute Transformation on Clinical Data ‘

Close

What went wrong?



The reason is that for the mapping for LBORRES, we have:

) Mapping Script Editar for SDTM Variable LB.LBORRES

lz‘ 1 # Mapping using ODM element ItemData with ItemOID I L3 RBC
2 # Generalized for all StudyEvents
3 # Generalized for all Items within the ItemGroup
4 $LB.LBORRES = xpath(/StudyEventData/FormData[BForm0ID="F_LAB']/ItemGroupData(@ltemGroup0ID="1G_LB_HEMATOLOGY']/ItemData[@ItemOID="1 LB RBC' or @Item0ID='I_LB_WBC']/@Value);

where we do not have the additional condition for the value not being "UNKNOWN".
So if we do the drag-and-drop again to LBORRES, and allow to overwrite the existing one,
we need to take care that the condition is also added there, i.e.:

View / Edit XPath Conditions o

IE‘ Condition for StudyEventData: [ | Edit
Condition for FormData: [] Edit [@FormOID="F_LAB]

Condition for temGroupData: [ | Edit [@ltemGroupQID=1G_LB_HEMATOLOGY]

Condition for itemData Edit |[@Item0ID='I_LEI_REIC' or @ItemOID='I_LEI_WEIC'][n0t(@VaIue='UNKNOWN'}]| |

Value selection: [] Edit @Value

| OK || Canf.el.‘

and when then executing the mapping again, we get:

|£| SDTM Tables

® foms

STUDYID DOMAIN USUBJID LB.LBSEQ LB.LBTESTCD LB.LBTEST LB.LBORRES
CES LB 001 1WBC Leukocytes 6.2
CES LB 001 2|RBC Enythrocytes 51
CES LB 001 3WBC Leukocytes 6.4
CES LB 001 4 RBC Enthrocytes 51
CES LB 001 5/WBC Leukocytes 6.5
CES LB 001 6|RBC Erythrocytes 54
CES LB 001 7WBC Leukocytes 6.6
CES LB 002 1RBC Enythrocytes 5.0
CES LB 002 2\WBC Leukocytes 59
CES LB 002 3RBC Enthrocytes 5.2
CES LB 002 4WBC Leukocytes 6.3
CES LB 002 5RBC Enthrocytes 51
CES LB 002 6WBC Leukocytes 6.6
CES LB 002 T7|IRBC Enythrocytes 55
CES LB 002 8WBC Leukocytes 6.1
CES LB 003 1RBC Enthrocytes 49
CES LB 003 2/WBC Leukocytes 6.0
CES LB 003 3RBC Enthrocytes 5.2
CES LB 003 4\WBC Leukocytes 6.7
CES LB 003 5|RBC Erythrocytes 52
CES LB 003 6WBC Leukocytes 6.4
CES LB 003 7|RBC Enthrocytes 53
CES LB 003 §WBC Leukocytes 6.4
4]
Mumber of records: 79
Mumber of subjects: 10
Mumber of distincttests: 2

and we see that the data point with value "UNKNOWN" has now been excluded.

Excluding subjects

In a similar way, we can also exclude subjects. This however requires a bit of knowledge
about the ODM structure.



In the ODM tree of the clinical data, the hierarchy is:

- ClinicalData
- SubjectData
- StudyEventData
- FormData
- ItemGroupData

- [temData

Starting from "ClinicalData", each element has an attribute which has the same name, but
with "Data" replaced by either "Key" or "OID" as the identifier
So we have "SubjectKey", "StudyEventOID", "FormOID", "ItemGroupOID", "ItemOID".

So, for an individual data point, the XPath expression will essentially be in the form:

/ClinicalData/SubjectData[ @SubjectKey="..:"]/StudyEventData] @StudyEventOID="..."]/Fo
rmData[@FormOID="..."]/ItemGroupData] @ItemGroupOID="..."]/ItemData[ @ItemOID="
T Vo

which we have probably already recognized in the xpath(......) functions we have found in the
mapping scripts.

As in SDTM-ETL, we always iterate over the subjects first, the content of the xpath(...)
function starts from the "StudyEventData".

So, for example, in order to get the first visit ("StudyEvent" in ODM), the XPath expression
line will be like:

$VISIT = xpath(/StudyEventData] @StudyEventOID="BASELINE"])
and if we want to state "all visits", we simply omit the "condition" (predicate):
$VISIT = xpath(/StudyEventData)

To navigate between the "tree nodes", i.e. between the different levels in the ODM tree, we
use the following rules*:

) go one level up
J start from the current level

So, in order to select a subject, we need to add a condition that goes up from the
"StudyEventData" level to the "SubjectData" level, and then take the value of the
"SubjectKey" attribute. Lets have a try to exclude the subjects with the SubjectKey="002".

If we start from scratch again, instantiate a "study-specific domain", and drag-and-drop from
Erythrocytes again, go through the wizards, check "View/edit XPath", we come to:

4 These look very like what Linux/Unix users and Windows users that use the command line already know



View / Edit XPath Conditions *

IE' Condition for StudyEventData: [ | Edit

Condition for FormData: [] Edit [@FormOID=F_LAB]

Condition for temGroupData: [ | Edit [@ltemGroupQID=1G_LB_HEMATOLOGY]

Condition for temData [] Edit [@ltemOID="_LB_RBC' or @ltemOID=1_LB_WBC]
Value selection: [] Edit @ltemOID
| ok || Cancel |

If we now want to exclude subject "002", we need to add a condition at the "StudyEventData"
level, but need to go up one level up to "SubjectData", meaning we need to use "..".
So the condition for the exclusion becomes:

View / Edit XPath Conditions 4

i

Condition for StudyEventData: Edit |[..mot(@SubjedKeyz'l]UZ'ﬂ

Condition for FormData: [ ] Edit [@FormOID="F_LAB]

Condition for temGroupData: | | Edit [@ItemGroupQID=1G_LB_HEMATOLOGY]

Condition for temData [ Edit [@ltemOID="_LB_RBC’ or @ltem0ID=1_LB_WBC]
Value selection: [] Edit |@ltemOID
| OK H Cancel |

so that the left part of the mapping script for LBTESTCD becomes:

W0 -1 i s L

[T T I = =P =
o W O
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o

i

}

e
w

Mapping using ODM element ItemData with ItemOID I_ LB RBC - walue from attribut

Generalized for all StudvyEwvents

Generalized for all Items within the ItembGroup

Mapping for OOM Items [I_LB RBC, I LB WBC] to SDTM Codelist LB.LBTESTCD

with Codelist COID 'CL.CE&5047.LBTESTCD'
CODEDVALUE = xpath(/StudvEventDatal.. /not{@5ubjectEey="002")]/FormData [@Form0IC
f ($CODEDVALUE == 'I_LE RBC') |

SNEWCODEDVALUE = 'RBC';

elsif ($CODEDVALUE == 'I_LB WBC') |

SNEWCODEDVALUE = "WBC';

elsif ($CCCDEDVRALUE = '') |

SHEWCODEDWVALUE = '';

elae |

SHEWCODEDVALUE = "HULL';

LB.LBTESTCD = SNEWCODEDVALUE:

and when executing the mappings, leading to the result:



|£:| SDTM Tables *

offc—

STUDYID DOMAIN USUBJID LB.LBSEQ LB.LBTESTCD
CES LB 001 1|RBC =
CES LB 001 2|WBC
CES LB 001 3RBC
CES LB 001 4|WBC
CES LB 001 5|RBC =
CES LB 001 6|WBC
CES LB 001 7|IRBC
CES LB 001 8lWBC |5
CES LB 003 1|RBC
CES LB 003 2\WBC
CES LB 003 3RBC
CES LB 003 4|WBC
CES LB 003 5|RBC
CES LB 003 6|WBC
CES LB 003 7|IRBC
CES LB 003 8lWBC
CES LB 004 1|RBC
CES LB 004 2\WBC
CES LB 004 3RBC
CES LB 004 4|WBC
CES LB 004 5|RBC
CES LB 004 GWBC
CES LB 004 7|IRBC |
4] [+
Mumber of records: 72
Mumber of subjects: 9
Mumber of distinct tests: 2

You can move columns, resize them,

and do sorting by clicking on the column header. | plo sl ourentizhic |

and we see that no data for subject "002" is present in the SDTM.

We can then also add the mappings for LBTEST and LBORRES by drag-and-drop, with the
mapping script for e.g. LBORRES being:

] Mapping Script Editor for SDTM Variable LB.LBORRES

lz‘ 1 # Mapping using ODM element ItemData with Item0ID I_LB RSC
2 # Generalized for all StudyEvents
3 # Generalized for all Items within the ItemGroup
4 SL8.LBORRES = xpath(/StudyEventData/FormData[@FormOID="F_LAB']/ItemGroupData(@ItemGroup0ID="16_LE_HEMATOLOGY']/ItemData[@Item0ID="I_LB_RBC' or @ItemOID='I_LB_WEC']/@Value);
s

and when executing the mappings we get:



| £ SDTM Tables X

® (@

STUDYID DOMAIN USUBJID LB.LBSEQ LB.LBTESTCD LB LBTEST LB.LBORRES
CES LB 001 1/RBC Erythrocytes |~
CES LB 001 2|WBC Leukocytes
CES LB 001 3|RBC Enthrocytes
CES LB 001 4|WBC Leukocytes
CES LB 001 5|RBC Enthrocytes r
CES LB 001 6|WBC Leukocytes
CES LB 001 7|RBC Enthrocytes
CES LB 001 §|WBC Leukocytes =
CES LB 003 1|RBC Enthrocytes
CES LB 003 2|WBC Leukocytes
CES LB 003 3|RBC Enjthrocytes
CES LB 003 4|WBC Leukocytes
CES LB 003 5|RBC Enthrocytes
CES LB 003 6|WBC Leukocytes
CES LB 003 7|RBC Enthrocytes
CES LB 003 8|WBC Leukocytes
CES LB 004 1|RBC Enjthrocytes
CES LB 004 2|WBC Leukocytes
CES LB 004 3|RBC Enthrocytes
CES LB 004 4|WBC Leukocytes
CES LB o004 5|RBC Enthrocytes
CES LB 004 6|WBC Leukocytes
CES LB 004 7|RBC Enfthrocytes =
1] [v]
Mumber of records: 72

This time, we do not get an error, but there is no value for LBORRES either.

We can also add the condition to the mapping for LBORRES as:

Origin: No Origin has been added yet!

r The Transformation Script
1 # Mapping using OCM element ItemData with ItemOID I_LB_REC
2 # Generalized for all StudvEvents
3 # Generalized for all Items within the Itembroup
4 $LB.LBORRES = xpath(/StudvEventDatal../not(BSubjectKey="002")]/FormData [@Form0ID="F LAB']/ItemGroup

but when then executing the mappings, we get an error:

SAS XPORT files directory:

Browse...

[] Add location of SAS XPORT files to define.xml Warning X [tive path

[] Additionally generate a merged dataset for "split' domain datasets
Messages and error messages:

Error Messages:

[XSLT Compilation fatal error: Cannot find a 1-argument function named Q{http:www.cdisc.orgins/odmiv. 3inot(); SystemiD: file:/D:/SD
Errors were reported during stylesheet compilation
1] Il | [ v]

& The dataset with SDTM Records is emply

Execute Transformation on Clinical Data

Close

The reason is that the system has a problem comparing the XPath expression for LBTESTCD
(the "looping variable"), and the one for LBORRES, and transforming the latter to a relative
path’.

5 This is currently being fixed in version 5.2



An introduction to relative XPath-s

We do not want to provide a full XPath tutorial here, but just some basics. For a more
advanced tutorial on XPath we can recommend the W3C Schools tutorial. We will also limit
ourselves to "relative" XPaths, as these are the only ones we will use.

In SDTM-ETL, in order to generate "one record per observation", determined as the "looping
variable", which is usually defined as the "topic variable", i.e. --TERM, --TRT, or --TESTCD,
(for SV this usually is VISITNUM - we we want to have "one record per subject per visit"),
all other XPath expressions are recalculated by the software as relative against the XPath for
the looping/topic variable. In some cases of a very complex XPath for the looping/topic
variable, this may lead to problems. In such seldom cases, we may want to use a "relative
XPath" for any of the other variables.

"Relative" XPath-s always start with either "./" or "../", or a combination of both.

Relative XPath starting with | Meaning

J Stay on the current tree node, and do something on this node
J@xxx Stay on the current tree node, and get the value of the xxx
attribute

For example: ./(@Value means that we take the value of the
attribute with the name "Value" (XPath is case-sensitive)

. Go one level up in the ODM tree.
For example: if we are on the ODM "ItemData" level, go
one level up to the "ItemGroupData" level

o] Go two levels up in the ODM tree.
For example, if we are on the ODM "ItemData" level, go
two levels up, up to the ODM "FormData" level

SIXXX Go two levels up in the ODM tree and then go down again to
the element with name "XXX".

For example, for "../../ItemGroupData", if we are on the
ODM "ItemData" level, go two levels up, up to the ODM
"FormData" level, and then go down again to an
"ItemGroupData" element. Usually, this will be followed by
a "where-statement", which is called "predicate" in XPath
language

[ ] Everything between square brackets in XPath is a
"predicate", so essentially a "where-statement" or "filter".
Predicates are always used in combination with paths
themselves.

For example, if we are on the ODM "ItemData" level, and
we have ../../ItemGroupData] @ItemGroupOID="XXX"], this
means: go two levels up to the "FormData" level, then go
down again to the "ItemGroupData" that has the value
"XXX" for the ItemGroupOID attribute.

We will now explain some usual scenarios where we may want to use a relative XPath
expression in case the one generated by the "drag-and-drop" gives unexpected results. This
should however be very seldom. We will start with the case that the looping/topic variable


https://www.w3schools.com/xml/xpath_intro.asp

leads us to the "[temData" level. We can see this by that that the XPath expression ends with
something like:

ItemData] @ItemOID="xxx']/@Value or ItemData[@ItemOID="xxx']/@ItemOID
where "xxx" is the identifier of the ItemData data point in the ODM tree.

One typical example is for generating a value for "VISITNUM".

In this case, we want to start by retrieving from the "StudyEventOID" of "StudyEventData",
as "StudyEvent" is the ODM designation for "visit"®.

As the hierarchy in ODM is: SubjectData - StudyEventData - FormData - ItemGroupData -
ItemData, and we are at the "ltemData" level, this means that we need to go up 3 levels, i.e.,
our relative XPath expression will start with: ../../../

and we then want to take the value of the "StudyEventOID" attribute, the relative XPath
expression becomes: ../../../@StudyEventOID.

It can also be that we need the value of the "repeat-key", then the relative XPath expression
becomes: ../../../@StudyEventRepeatKey.

Another typical example is that we need to get the value of another "[temData" within the
same [temGroupData group (usually this is called a "sibling"). For example, if, within the
same group, the date of the data collection is captured in the [temData with
ItemOID="IT.LABDATE", the relative XPath expression becomes

./ItemData[ @ItemOID="TT.LABDATE')/@Value

It also may happen that we need information from within another "group", but with the same
form. This means that we need to go up two levels up the the "FormData" level, and then go
down to the "other" ItemGroupData and then to the ItemData level. For example, if the
collection date was captured in the "Common" group in the same form, which often is
something like a "header" of the form. The relative XPath may then e.g. be like:

../../ltemGroupData] @ItemGroupOID="1G.COMMON']/ItemData] @ItemOID="TIT.DATE]/@
Value

It will be seldom that one needs to get something from within another form or another visit,
but also for this seldom case, one can develop relative XPath expressions. One will then first
want to go up three levels to the StudyEvent Data, and then to "another" FormData, like:

./..J../FormData[ @FormOID='FO.xxx']/ItemGroupData] @ItemGroupOID="1G.yyy']/ItemDat
a[@ItemOID="IT.zzZz'|/(@Value

And in very very seldom cases, we may e.g. want to exclude subjects for specific data points,
which means we need to go up to the "SubjectData" level. For example, if we want to exclude
data from the subject "002", the relative XPath expression, when starting from the
""ItemData" level, will be:

A J[not(@SubjectKey="002")]. Remark that this surely is "bad practice" as, if we need to
exclude some subjects, we surely want to this already in the XPath of the looping/topic
variable. For example, for LBTESTCD being the "looping" variable, and we may want to
exclude subjects "002" and "004", we may have

$VS.VSTESTCD = xpath(/StudyEventData][../@SubjectKey='002' or
../@SubjectKey="004"]/FormData] @FormOID=FO.VITALS]/ItemGroupOID[@ItemGroupOI
D='1G.VITALS'|/ItemData[ @ItemOID="TT.VSVALUE']/@ Value);

® The reason that ODM uses "StudyEvent" and not "Visit" is that it wanted to emphasize that this encompasses
more that classic "visits", i.e. it can also be a telephone contact, an extract from an EHR, etc..



Remark the "or" in the predicate. One can also have "and" but this will not often occur.

For the SV (Subject Visits) domain/dataset, the looping/topic variable usually is VISITNUM,
which is 99% of the cases is derived from the "StudyEventData" element.
So the mapping for VISITNUM in SV will then look like:

# we first make a temporary variable using the "StudyEventOID"
$VISITOID = xpath(/StudyEventData/@StudyEventOID);
# from which we derive a "number", e.g.
if($VISITOID='SE.BASE') {

$SV.VISITNUM = 1;
} elsif(SVISITOID='SE.FIRSTTREAT") {

$SV.VISITNUM = 2;

If we then want to e.g. retrieve the visit date in SVDTC from a data point in the form
"FO.VITALS" in the group "IG.COMMON" in the data point "IT.DATE", we may want to
use:

$SV.SVDTC =

xpath(./FormData[@FormOID="FO.VITALS']/ItemGroupData| @ItemGroupOID='1G.COMM
ON'/ItemData[ @ItemOID="TT.DATE']/@ Value

with the initial "./" meaning: start at the level of the looping/topic variable, which is
"StudyEventData", and then go down.

If we are at the StudyEvenData level, and we e.g. want to also retrieve the value of the
"StudyEventRepeatKey", we can use the relative XPath

$VISITREPEATKEY = xpath(./@StudyEventRepeatKey);

Other types of "predicates" that can be of use are:

* [first()] : selects the first node, e.g /StudyEventData[first()] selects the first encounter
"StudyEventData" node in the ODM tree. Remark that this will only select the earliest (in
time) visit when the data in the ODM is in chronological order’.

* [1] : this is equivalent to [first()]
* [last()] : selects the last node
* [last()-1] : selects the second last node

IMPORTANT REMARK: In most cases (>95% of the studies), you will never need to write
relative paths yourself. Only if you encounter unexpected results (like VISITNUM being
empty when your XPath generated by drag-and-drop is:
xpath(/StudyEventData/@StudyEventOID) ).

Using relative XPath-s

We can however use a "relative path". As we are already at the "ItemData" level for the data
points for the two lab tests, with the "looping variable" taking the ItemOID, all we need to
state is that, instead of taking the ItemOID, we want to take the value of the "Value" attribute.
So we use the relative XPath:

7 This is essentially a requirement of ODM, but in practice ...



The Transformation Script
1 ZLB.LBORRES = xzpath{./@Value):

stating "at the current node, take the value of the 'Value' attribute".

The result then becomes:

|£| SDTM Tables X
® (cEsim
STUDYID DOMAIN USUBJID LB.LBSEQ LB.LBTESTCD LB.LBTEST LB.LBORRES
CES LB 001 1|RBC Endhrocytes 4.9 =
CES LB 001 2\WBC Leukocytes 5.2
CES LB 001 3|RBC Enthrocytes 5.1
CES LB 001 4|WBC Leukocytes 6.4
CES LB 001 5|RBC Erythrocytes 5.1 —
CES LB 001 6|WBC Leukocytes 6.5
CES LB 001 7|RBC Erythrocytes 54
CES LB 001 8|WBC Leukocytes 6.6 LN
CES LB 003 1|RBC Erythrocytes 4.9
CES LB 003 2|WBC Leukocytes 6.0
CES LB 003 3|RBC Ernythrocytes 5.2
CES LB 003 4|WBC Leukocytes 6.7
CES LB 003 5|RBC Erythrocytes 52
CES LB 003 6|WBC Leukocytes 6.4
CES LB 003 7|RBC Erythrocytes 5.3
CES LB 003 8|WBC Leukocytes 6.4
CES LB 004 1|RBC Erythrocytes 4.88
CES LB 004 2WBC Leukocytes 6.3
CES LB 004 3|RBC Erythrocytes 5.2
CES LB 004 4\WBC Leukocytes 6.24
CES LB 004 5|RBC Erythrocytes 5.0
CES LB 004 6)WBC Leukocytes 7.1
CES LB 004 7|RBC Enthrocytes 5.5 =
41 [»]
Mumber of records: 72

Again, subject 002 has been excluded.

REMARK: in version 4.6 there is a bug that causes an error when using this construct. This
has been fixed in versions 5.0 and higher.

Let us now have a look at the VISITNUM and VISIT variables: we want to derive it from the
"StudyEventOID" attribute of the "StudyEventData" element in the ODM tree.

If we just drag-and-drop from "StudyEvent: Baseline Visit" to the VISITNUM cell in the
"CES:LB" row, the wizard for the first step is reduced to:

Import StudyEventDef: BASELIMNE - for SDTM Variable LBVISITNUM )4

by | i® Import XPath expression for

i1 Import attribute value (static value) for

0ID -

Generalize for all StudyEvents Except for .. No Exceptions Only for .. No Inclusions

[ ] View/Edit XPath expression (advanced)

OK Cancel

As we want to have it for all the visits in the study, we keep the checkbox "View/Edit XPath
expression ..." checked. Clicking "OK" then leads to the mapping script:



which we later still want to adapt.

r The Transformation Script

1 # Mapping using CODM element StudyEventData using value from attribute StudyEvent0ID

2 # Generalized for all StudyEvents

3 SLB.VISITNUM = xpath{/StudyEventData/@5tudyEvent0ID/) ;

4

| £/ SDTM Tables X
@ =
STUDYID DOMAIN USUBJID LB.LBSEQ LB.LBTESTCD LB.LBTEST LB.LBORRES LB.VISITNUM
CES LB 001 1|RBC Enthrocytes 4.9 -
CES LB 001 2wBC Leukocyles 5.2
CES LB 001 3RBC Enthrocytes 5.1
CES LB 001 4[WBC Leukocytes 6.4
CES LB 001 5|RBC Enthrocytes 5.1 =
CES LB 001 6WBC Leukocytes 6.5
CES LB 001 7|[RBC Enthrocytes 54
CES LB 001 8[WBC Leukocytes 6.6 &
CES LB 003 1|RBC Enthrocytes 4.9
CES LB 003 2wBc Leukocytes 6.0
CES LB 003 3RBC Enthrocytes 5.2
CES LB 003 4WBC Leukocyles 6.7
CES LB 003 5[RBC Enthrocytes 52
CES LB 003 6WBC Leukocytes 6.4
CES LB 003 7|RBC Enthrocytes 5.3
CES LB 003 swBC Leukocyles 6.4
CES LB 004 1|[RBC Enthrocytes 4.88
CES LB 004 2lwBC Leukocytes 6.3
CES LB 004 3RBC Enthrocytes 5.2
CES LB 004 4WBC Leukocytes 6.24
CES LB 004 5RBC Enthrocytes 5.0
CES LB 004 6WBC Leukocytes 71
CES LB 004 7|RBC Enthrocytes 5.5 =]
4] I [Tr]
Number of records: 72
Number of subjects: 9
Mliimbine of dicfinet fneke: 2

and we see the same incorrect behavior as we have seen for LBORRES before.

So we change the mapping script, either after drag-and-drop, or directly in the mapping script

editor to:

The Transformation Script

1 # Mapping using ODM element StudvEventData using value from attribute StudvEwent0ID

2 # Generalized for all StudvEwvents

3 SLB.VISITNUM = xpath(/StudvyEventDatal../not (ESubjectEey="002")]/@5tudyEvent0ID/) ;

and when then executing the mappings:

O e e S e s < g s o s

SAS XPORT files directory: Warning
[] Add location of SAS XPORT files to define.xml

[] Additionally generate a merged dataset for 'split' domain datasets
Messages and error messages:

£

X

A The dataset with SDTM Records is empty

ENTERTESTSSTEST

we get the same error again.

Error Messages: UM E
[ e
SLT Compilation fatal error: Cannot find a 1-argument function named Qfhttp2www cdisc.orginsfodmivt 3inot()y; SystemlID: file:/D:ISD ~| :
Errors were reported during stylesheet compilation | [» |_
4] Il [ [» [LINT
Execute Transformation on Clinical Data r,—_‘

IMPORTANT: Whether this error occurs for such cases depends on the version of the
SDTM-ETL software. For example, in SDTM-ETL v.5.2, a better algorithm has been
introduced for deriving the paths in the generated XSLT , together with some safeguards to



avoid such issues.

However, also here, we can use a "relative XPath". As the "looping variable" XPath goes
down to the "Item" level, we need to go up 3 levels, and then take the value of the
"StudyEventOID" element, i.e. we use:

The Transformation Script

1

2
3

# Mapping using ODM element StudyEventData using wvalue from attribute StudyEvent0ID
# Generalized for all StudyEvents
SLB.VISITHNOM = xpath{../../../B5tudyEvent0ID) ;

and when then executing the mappings, the result is:

@

|£| SDTM Tables X
CES:LB
STUDYID DOMAIN USUBJID LBLBSEQ LB.LBTESTCD LB.LBTEST LB.LBORRES LBVISITNUM
CES LB 001 1RBC Enthrocytes 49 BASELINE [~
CES LB 001 2|WBC Leukocytes 6.2 BASELINE|
CES LB 001 3|RBC Enthrocytes 5.1 WEEK_1
CES LB 001 4/WBC Leukocytes 64 WEEK_1
CES LB 001 5RBC Enthrocytes 5.1 WEEK_1 5
CES LB 001 BWBC Leukocytes 65 WEEK_1
CES LB 001 7|RBC Enthrocytes 5.4 WEEK_2
CES LB 001 8/WBC Leukocytes 6.6 WEEK_2 4
CES LB 003 1RBC Enthrocytes 49 BASELINE|
CES LB 003 2|WBC Leukocytes 6.0 BASELINE
CES LB 003 3RBC Ernthrocytes 5.2 WEEK_1
CES LB 003 4|WBC Leukocytes 67 WEEK_1
CES LB 003 5RBC Endhrocytes 52 WEEK_1
CES LB 003 6|WBC Leukocytes 6.4 WEEK_1
CES LB 003 7IRBC Erthrocites 53 WEEK_2
CEs LB 003 8|WBC Leukocytes 6.4 WEEK_2
CES LB 004 1RBC Erthrocites 488 BASELINE
CES LB 004 2|WBC Leukocytes 6.3 BASELINE|
CES LB 004 3|RBC Enthrocytes 5.2 WEEK_1
CEs LB 004 4|WBC Leukocytes 6.24 WEEK_1
CES LB 004 5RBC Enthrocytes 5.0 WEEK_1
CES LB 004 B/WBC Leukocytes 71 WEEK_1
CES LB 004 7|RBC Enthrocytes 5.5 WEEK_2 -]
4] [
Number of records: 72

So here, it works better, and we also see that there is no data for subject 002, which is exactly
what we want.
We can then further refine the script for "VISITNUM", e.g. as:

r The Transformation Script

# Mapping using ODM element StudyEventData using value from attribute StudyEventOID
$ Generalized for all StudyEwvents
$TEMP = xpath{../../../B85tudyEventCID) ;
if {$TEMF = "BASELINE'} |
SLB.VISITHNUM = 0O;
} elsif ($TEMP = "WEEE 1') |
$LB.VISITHNUM = 1:
} elsif ($TEMF = "WEEE 2') |
SLB.VISITNIM = 2:
1} else |
$LB.VISITNUM = -9494;

It is always a good idea to have an "else" item in such constructs to cover the unexpected
case. For variables that are "numeric", one can e.g. use "-999" and for variables that are
"character", one can e.g. use "TODO". If such unexpected case then occur, this will be visible
in the result data.

After execution of the mappings, the result then is:
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LB.LBORRES

LB.VISITNUM

CES

LB

001

RBC

Enthrocytes

4.9

CES

LB

001

WBC

Leukocytes

6.2

CES

LB

001

RBC

Enythrocytes

5.1

CES

LB

001

WBC

Leukocytes

6.4

CES

LB

001

RBC

Enthrocytes

5.1

CES

LB

001

WBC

Leukocytes

6.5

CES

LB

001

RBC

Enthrocytes

5.4

CES

LB

001

WBC

Leukocytes

6.5

CES

LB

003

RBC

Enthrocytes

4.9

CES

LB

003

WBC

Leukocytes

6.0

CES

LB

003

RBC

Enthrocytes

5.2

CES

LB

003

WBC

Leukocytes

6.7

CES

LB

003

RBC

Enthrocytes

5.2

CES

LB

003

WBC

Leukocytes

6.4

CES

LB

003

RBC

Enythrocytes

5.3

CES

LB

003

WBC

Leukocytes

6.4

CES

LB

004

RBC

Enthrocytes

4.88

CES

LB

004

WBC

Leukocytes

6.3

CES

LB

004

RBC

Enthrocytes

5.2

CES

LB

004

WBC

Leukocytes

6.24

CES

LB

004

RBC

Enthrocytes

5.0

CES

LB

004
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WBC

Leukocytes
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CES

LB

004

RBC

Enthrocytes

5.5

[4]

1]

Number of records: 72
MNumber of subjects: 9
MNumber of visits: 3
Kumbhar nf dictinrt tacte: 2

Let us now have a look at the SDTM variable LBORNRLO "Reference Range Lower Limit in

Orig Unit"®. If the ODM, it maps to "RBC Normal Range Lo" and "WBC Normal Range Lo".
As we have SDTM annotations in our ODM, when we click the cell "LBORNRLQO", the
ODM items for it are immediately marked as a "hot candidate":

? ] temGroupDef : Hematology
o= [ Description

o @ ltemDef
o= & ltemDef
o= @ ltemDef
o= G ltemDef
o= @ ltemDef

E ltemDef
o= @ ltemDef
o G ltemDef
o= @ ltemDef
o I ltemDef
o= @ ltemDef

Laboratory Mame
Laboratory ID
Accession Number
RBC Done
Enythrocytes

RBC Mormal Range Lo
RBC Mormal Range Hi
WBC Done
Leukocytes

WBC Mormal Range Lo
WBC Mormal Range Hi

[y Alias : [SDTM]: LB
o= 7 ltemGroupDef : LOING Lab
= [ StudyEventDef - Patient Diary Event
= ] StudyEventDef: Adverse Event

3 Codelist:
9 Codelist:
3 Codelist:
9 Codelist:
3 Codelist:
9 Codelist:

Sex

Race
Smoking
Dirinking
Diary
Diary Day

UR.URCAT

UR.URSCAT

UR.LURORRES

UR

PC.PCORRESU

PC.PCSTRESC

PC.PCSTRESN

PC.

PF.PPSTRESN

FF.PPSTRESU

PP PPSTAT

PF.

FE.PEORRES

FPE.PEORRESU

PE.PESTRESC

PE.

FT.FTORRES

FT.FTORRESU

FT.FTSTRESC

FT.I

03.0353TRESC

03.035TRESN

Q05.Q55TRESU

R5.RS5CAT

R3.RS0ORRES

RS.RE0ORRESU

R,

SC.SCSTRESC

SC.SCSTRESN

SC.8CSTRESU

SC.

S8.535TAT

55.55REASND

5S.53EVAL

53

TUTUSTRESC

TU.TUNAM

TUTULOC

Tu.

TR.TRORRESU

TR.TRSTRESC

TR.TRSTRESN

TR.

SVSORRESU

S.VSSTRESC

S.VS5TRESN

FAFADRRESU

FAFASTRESC

FAFASTRESN

FAI

SR.SRORRES

SR.SRORRESU

SR.BRSTRESC

LB.LBORRESU

LB.LBORMRLO

LB.LBORNRHI

We could now do drag-and-drop again, which we can already guess will lead to problems, but
we can also use a "relative path" here. For that, we need to know the identifiers OIDs for

"RBC Normal Range Lo" and "WBC Normal Range Lo". To find them, we can either hold the

mouse over each of them, e.g.:

8 The somewhat strange abbreviation for the "label" is due to the SDTM rule that "labels" may not be longer than

40 characters, which is a relict of SAS Transport 5.



o= & ltemDef: Enthrocytes
o B ltemDef: RBC Mormal Range Lo
o= & temDef : RBC Mormal Range Hi

o= & ltemDed | LB _RBC_LO-Mame: RBC Mormal Range Lo
o & temDef | SOTM VA & Mame: LEBORMNRLO :

o B ftemDef - LS0TM Alias: LBORNRLO WHERE LETESTCD=RBC |

TS T | | 5

A O b ma T A F - THITE hlmrmm ] Tlmmma 1L

or we can switch to the "OID" view using the menu "View - ODM tree with OIDs", leading
to:

o [ hemGroupDef: 1G_LEB_HEMATOLOGY
o= [ Description
o @ [temDef:1_LB_NAME
o & ltemDef: |_LB_ID
o @ temDef: |_LB_ACCESSION
o @ [temDef:|_LB_RBC_NOTDOME
o & ltemDef: |_LB_RBC
o @ temDef: |_LB_RBC_LO
o @ ltemDef: |_LB_RBC_HI
o @ ltemDef:|_LB_WBC_NOTDONE
o & ltemDef: |_LB_WBC
o E ltemDef: I_LB_WBC_LO
o @ ltemDef: |_LB_WBC_HI
[y Alias : [SDTM] : LB

P e T T T TR o B TN T

These ODM items are in the same group ("ItemGroup") as the items we are looping over, so
all we need to do is to "go one level up" and then "go one level down" to either
I LB RBC LOorl LB WBC LO.

A double-click on the cell LB.LBORNRLO allows us to start writing a mapping script that
uses relative paths:

r The Transformation Script

1 # Mapping script written manually

2 $BBC L0 = xpath{../ItemData[@ItemlID="I LB RBC LO']/B@Valus);:
3 §WBC_LO = zpath{../ItemData[@ItemlID="I_ LB WBC LO']/EValue);:
4 1f(;LB.LBTESTCD = 'EBC") |

L $LB.LBORNELO = EBC LO:;

6 } elsif(;LB.LBTESTCD = "WBC') |

7 $LB.LBORNRLD = SWBC_LO:

g |} =lase |

9 $LB.LBORNRLO = "TODO';
10 ]

Notice that the XPath expressions need to come at the top, not within the if-elsif-else
structure.

Some explanation:

- first we define relative paths for the Value of I LB RBC LO (RBC Normal Range Lo) and
for the Value of | LB WBC LO (WBC Normal Range Lo) respectively



- we then set up an "if-elsif-else" structure

- stating that when the value of LBTESTCD is "RBC", we take the value from "RBC Normal
Range Lo" and when the value of LBTESTCD is "WBC", we take the value from "WBC
Normal Range Lo". This selection if of course important ...

The result then is:

| %] SDTM Tables x
@ =
STUDYID DOMAIN UsuBJID LB.LBSEQ LB.LBTESTCD LB.LBTEST LBLBORRES LB.LBORNRLO LBMVISIT
CES LB 001 1|RBC Enthrocytes 4.9 47 =
CES LB 001 2\WBC Leukocytes 6.2 43
CES LB 001 3RBC Enthrocytes 5.1 47
CES LB 001 4|WBC Leukocytes 6.4 43
CES LB 001 5|RBC Enthrocytes 5.1 4.7 5
CES LB 001 6WBC Leukocytes 6.5 4.2
CES LB 001 7IRBC Enthrocytes 5.4 47
CES LB 001 gWeC Leukocytes 6.6 4.3 -
CES LB 003 1|RBC Enthrocytes 4.9 47
CES LB 003 2\WBC Leukocytes 6.0 43
CES LB 003 3RBC Enthrocytes 5.2 47
CES LB 003 4WBC Leukocytes 6.7 43
CES LB 003 5|[RBC Enthrocytes 5.2 4.7
CES LB 003 6WBC Leukocytes 6.4 4.2
CES LB 003 7IRBC Enthrocytes 5.3 47
CES LB 003 gWeC Leukocytes 6.4 4.3
CES LB 004 1|RBC Enthrocytes 4.88 47
CES LB 004 2/WBC Leukocyles 6.3 4.3
CES LB 004 3RBC Enthrocytes 5.2 47
CES LB 004 4WBC Leukocytes 6.24 43
CES LB 004 5|RBC Enthrocytes 5.0 4.7
CES LB 004 6WBC Leukocytes 71 42
CES LB 004 7IRBC Enthrocytes 5.5 47 ~|
4] Il [»]
Number of records: 72

Using "relative paths" of course has the disadvantage that we need to write some mapping
scripts themselves, and cannot always just rely on "drag-and-drop".
Therefore, there is also a more user-friendly mechanism: using "xpathfilter".

Using the "xpathfilter” utility (as of v.4.4)

A new feature introduced in SDTM-ETL v.4.6, and very well documented in the tutorial
"Additional Filtering on Looping Variables" is the "xpathfilter" function.

It allows to do additional filtering after the having generated the XPath for the looping
variable in the traditional way, mostly by simple drag-and-drop.

For our example to exclude data points having a value "UNKNOWN", we just drag-and-drop,
follow the "wizards", and come to the following mapping script for the "looping variable"
LBTESTCD:

|| Mapping Script Editor for SDTM Variable LB.LBTESTCD

EI 1 # Mapping using ODM element ItemData with Ttem0ID I_LB RBC - value from attribute ItemdID

2 4 Generalized for all StudyEvents
3 # Generalized for all Items within the ItemGroup
4 4 Mapping for ODM Items [I_LB_RBC, I_LB WBC] to SDTM Codelist LB.LBIESICD
5 # with Codelist CID 'CL.CE5047.LBIESTCD'
6 $CODEDVALUE = {/StudyEventData/FormData [@Form0ID="F_LAB']/ItemGroupData[@ItemGroup0ID="1G_LB_EEMATOLOGY'] /TtemData[@Item0ID="1_LB_RBC' or @Item0ID='I_LB WBC']/@Item0ID):|
7 # map to CDIS
g if ($CODEDVAL! 'I_18 RBC') [
9  SNEWCODEDVALUE = 'REC';

10 ] elsif ($CODEDVALUE
11 $NEWCODEDVALUE =
12 | elsif ($CODEDVALUE == '
13  $NEWCODEDVALUE = '';

14 | else |

15  $NEWCODEDVALUE = 'NULL';
16 }

17 $LB.LBTESTCD = SNEWCODEDVALUE:

So, nothing special, no adding additional "conditions" to the XPath expression either.

To do additional filtering, we can now use the "xpathfilter" function in a separate line (here
line 7):


https://www.xml4pharma.com/SDTM-ETL/tutorials/Filtering_on_looping_variables.pdf

| £ Mapping Script Editor for SOTM Variable LB.LETESTCD

IE‘ 1 # Mapping using ODM element ItemData with Item0ID I_LB RBC - walue from attribute Item0ID
2 # Generalized for all StudyEvents
3 # Generalized for all Items within the ItemGroup
4 # Mapping for OCM Items [I_LB RBC, I_LB WBC] to 5DTM Codelist LB.LBTESTCD
5 # with Codelist OID "CL.C&5047.LBTESTCD'
& $CODELDVALUE = = h{/StudyEventData/FormData [@Form0ID="F LAB']/ItemGroupData[@IltemGroup0ID="IG LB HEME
7 $CODEDVALUE = xpathfilter ($CODEDVALUE, "not (@Value="UNENOWN")");
8 # map to CDISC-CT
9 if ($CODEDVALUE == 'I_LB RBC") |
10 $NEWCODEDVALUE = 'RBC';
11 } elsif ($CODEDVALUE == 'I_LB WBC') |
1z SNEWCODEDVALUE = '"WBC';
13 | elsif ($CODEDVALUE == "'} [
14 SNEWCCDEDVALUE = '';
15 } =lse= |
16 SNEWCCODEDVALUE = '"NULL':
17 ]
18 %LB.LBIESICD = $NEWCC-3E3‘¢3LUE:|

Notice that the result of "xpathfilter" must be stored in the same variable as where the xpath
result is stored, here "SCODEDVALUE". Also please take care of correct use of double and
single quotes, double quotes being used for stating that it is a string, and single quotes for the
string condition in not(@ Value="UNKNOWN");

The advantage is that one can then just mostly work with drag-and-drop, so that one does not
need to repeat the exclusion condition to the script for each other variable.

So, for LBORRES, we can just drag-and-drop, accept the proposals made by the wizard,
leading to:

|£| Mapping Script Editor for SOTM Variable LB.LBORRES

E‘ 1 # Mapping using ODM element ItemData with Item0OID I LB RBC
2 # Generalized for all StudyEvents
3 ¢ Generalized for all Items within the ItemGroup
4 $LB.LBORRES = xpath{/StudyEventData/FormData [@Form0ID='F_LAB']/ItemGroupData(@ItemGroupQID="16_LE_HEMATOLOGY']/ItemData[@Item0ID="I_LB RBC' or (ItemQID='I_LB_WBC']/@Valus):

where we see that there is no "filtering" information is present, and also no manual relative
XPath is needed.

For LBORNRLO (Reference Range Lower Limit-Std Units), we can also use drag-and-drop.
but then need to do it twice, once for "Erythrocytes Normal Range Lo" and once for
"Leukocytes Normal Range Lo". Please do not forget to uncheck "Generalize for all Items" in
these cases. The partial generated script, with renaming local variables, then is like:

|£| Mapping Script Editor for SDTM Variable LB.LBORNRLO

=

# Mapping using ODM element ItemData with ItemQID I_LB_RBC_LO

# Generalized for all StudyEvents

h(/5tudyEventData/FormData[@Form0ID="F_LZEB']/ItemGroupData|@IltemGroup0ID="1G_LE HEMATOLOGY']/ItemData|[@ItemQID="I_LE REC_LO']/@Value);
[M element ItemData with ItemOID I_LB WBC_LO

for all StudyEvents

h{/StudyEventData/FormData[@Form0ID="'F_LZB']/ItemGroupData[@ItemGroupQID="'1G_LE HEMATOLOGY']/ItemData[@ItemQID="I_LE WBC_LO']/@Value):

1
z
3
4
5
&
7

which does not need to contain any filtering information.



We can then continue differentiation between lower reference range for Erythrocytes and
Leukocytes, e.g. like:

|ﬁ| Mapping Script Editor for SDTM Variable LB.LEORNRLO

2

1 # Mapping using ODM element ItemData with ItemOID I_LB RBC LO
2 # Generalized for all StudyEwvents
3 $RBC_LO = xpath(/StudyEventData/FormData[@Form0ID="F L2B"]/ItemGroupData[@ItemGroupCID="1G LB HEMATOLOGY']/ItemData[@ItemOID='I1 LB RBC Lo']/@Value);
4 # Mapping using ODM element ItemData with ItemCID I_LB WBC LO
5 # Generalized for all StudyEvents

6 $WBC_LO = xpath(/StudyEventData/FormData[@Form0ID="F LAB']/ItemGroupData[@ltemGroup0ID="1G_LE_HEMATOLOGY']/ItemData[@Item0ID='I_LE WBC LO']/@Value):
7 # differentiate between lower reference range for Erythrocytes and Leukocytes

& if ($LB.LBTESTCD = 'RBEC') |

a $LB.LBORNRLO = $RBC_LO:
10 } elsif() |

11 $13.IBORNRLO = $WBC_LO;
1z ] else [

13 $LB.LBORNRLO = 'TODO":
141

when then executing the mapping scripts, the result is:

|£:| SDTM Tables s
@ [cEsiB
STUDYID DOMAIN USUBJID LB.LBSEQ LB.LBTESTCD LB.LBORRES
CES LB 001 1|WBC 6.2 -
CES LB 001 2|RBC 51
CES LB 001 3|WBC 6.4
CES LB 001 4|RBC 51 1
CES LB 001 BWBC 6.5 T
CES LB 001 G|RBC 54
CES LB 001 7|WBC 6.6
CES LB 002 1|RBC 5.0 |
CES LB 002 2|WBC 5.9
CES LB 002 3|RBC 5.2
CES LB 002 4/WBC 6.3
CES LB 002 5|RBC 51
CES LB 002 B|{WBC 6.6
CES LB 002 7|RBC 5.5
CES LB 002 8|WBC 6.1
CES LB 003 1|RBC 4.9
CES LB 003 2|WBC 6.0
CES LB 003 3|RBC 5.2
CES LB 003 4{WBC 6.7
CES LB 003 5|RBC 5.2
CES LB 003 B|{WBC 6.4
CES LB 003 7|RBC 5.3
CES LB 003 8|WBC 6.4 -
1] Ii | [#]
Mumber of records: 79
Mumber of subjects: 10

so no need for adding XPath stuff for other variables than LBTESTCD.

We can then also simply drag-and-drop from "StudyEvent" in the ODM tree to "VISITNUM"
in the SDTM table, checking "Generalize for all StudyEvents", leading to:

r The Transformation Script

1 # Mapping using CODM element StudvEventData using value from attribute StudyEventOID
z # Generalized for all StudyEvents

3 SLB.VISITHNUM = xpath(/StudyEventData/@5tudyEventOID/) ;

4

and then do the assignments, e.g.:



[
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11
12 }

and after executing the mappings, the result is:

|£| SDTM Tables

r The Transformation Script

FLB.VISITNOM = 0;

} l1sif ($5STUDYEVENTOID =

(LB.VISITNIM = 1;

} elsif (:STUDYEVENTOID

LB.VISTINUM = 2:

10 } else |

'"WEEE_1')

TWEEE_2')

LB.VISITHNUM = -99%5;

{

{

# Mapping using COLDM element StudyEventData using wvalue from attribute StudvEventOID
# Generalized for all StudyEwvents
SSTUDYEVENTOID = xpath(/5tudyvEventData/@5tudyEvent0ID/) ;
if ($3TUDYEVENTOID = '"BASELINE') |

STUDYID

DOMAIM

USUBJID

LB.LBSEQ

LB.LBTESTCD

LB LBORRES

LB LBORMRLO

LB VISITNUM

CES

LB

001

wBC

6.2

43

CES

LB

001

RBC

5.1

47

CES

LB

001

wBC

6.4

43

CES

LB

001

RBC

51

47

CES

LB

001

WwBC

6.5

4.2

CES

LB

001

RBC

5.4

4.7

CES

LB

001

WBC

6.6

43

CES

LB

002

RBC

5.0

47

CEs

LB

002

WBC

5.9

43

CES

LB

002

RBC

5.2

47

CES

LB

002

wBC

6.3

4.3

CES

LB

002

RBC

51

47

CES

LB

002

WwBC

6.6

4.2

CES

LB

002

RBC

5.5

4.7

CES

LB

002

WBC

6.1

43

CES

LB

003

RBC

4.9

4.7

CES

LB

003

WBC

6.0

43

CES

LB

003

RBC

5.2

47

CES

LB

003

wBC

6.7

4.3

CES

LB

003

RBC

52

47

CES

LB

003

WwBC

6.4

4.2

CES

LB

003

RBC

5.3

47

CES

LB

003
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WBC
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So one can say that using "xpathfilter" can considerably simplify generating the mappings
without having to worry about additions to the XPath expressions in other variables than the

MNumber of records: 79
Number of subjects: 10

looping variable, and no need for "relative XPath expressions".
One can however still use such "relative XPath expressions", e.g.:

W -1 MmO

= = e e
WM O
o

r The Transformation Script

$LB.VISITHUM = O;

} 21sif ($STUDYEVENTOID =

(LB.VISITNUM = 1;

} €18if ($5TUDYEVENTOID

$LB.VISITHUM = 2;

} else |

'"WEEK_1")

= "WEEE_Z2'")

$LB.VISITHUM = -5894;

{

{

# Mapping using ODM element StudyEventData using wvalue from attribute StudyEventOID
$ Generalized for all StudyEwvents
¢ SSTUDYEVENTOID = xpath(/StudyvEventData/R@5tudvEvent0ID/S) :
$STUDYEVENTOID = xpathi../../ .. /@5tudyEventOID);
if {$5TUDYEVENTOID = "BASELINE') |




leading to exactly the same result.

We can also give it a try for excluding a subject. The mapping script for the "looping
variable" LBTESTCD then is:

r The Transformation Script

1 # Mapping using ODM element ItemData with ItemOID I_LB_RBC - walue from attribute ItemQID
2z # Generalized for all StudyEvents
3 # Generalized for all Items within the ItemGroup
4 # Mapping for ODM Items [I_LB RBC, I LB WBC] to 5DTM Codelist LB.LBIESTICD
5 # with Codelist OID "CL.C&5047.LBTESTCD'
6 $CODEDVALUE = xpath(/StudyEventData/FormData[EForm0ID="F_LAB']/ItemGroupData[@IltemGroup0ID="15_LB_HEMATOLOGY']/
7 $CODEDVALUE = zpathfilter ($CODELDVALUE, "not(../../../../BSubjectley="002")");
3 # map toe CDISC-CT
9 if ($CODEDVALUE == "I_LE EBC') {

10 SNEWCODEDVRLUE = "RBC':

11 } elsif ($CODEDVALUE == 'I_LB_WBC') |

12 SNEWCODEDVALUE = "WBC':

13 } elsif ($CODEDVALUE = "'} |

14 $NEWCODEDVRLUE = '';

15 } else |

15 SNEWCODEDVALUE = 'NULL';

17 1

18 $LB.LBTESTCD = $NEWCODEDVALUE;

I.e. we go up 4 levels from the "ItemData" level up to the "SubjectData" level and then take
the value of the "SubjectKey" attribute. The result is:

| £ SDTM Tables

@ (CEsiB
STUDYID DOMAIN USUBJID LB.LBSEQ LB.LBTESTCD LB.LBORRES LB.LBORNRLO

CES LB 001 1|RBC UNKMNOWN 47
CES LB 001 2|WBC 6.2 4.3
CES LB 001 3|RBC 5.1 47
CES LB 001 4(WBC 6.4 4.3
CES LB 001 5|RBC 5.1 47
CES LB 001 6[WBC 5.5 42
CES LB 001 7|RBC 5.4 47
CES LB 001 8|wBC 6.6 43
CES LB 003 1|RBC 4.9 47
CES LB 003 2|WBC 5.0 4.3
CES LB 003 3|RBC 5.2 47
CES LB 003 4|WBC 5.7 43
CES LB 003 5|RBC 5.2 47
CES LB 003 6|WBC 6.4 4.2
CES LB 003 7|RBC 5.3 4.7
CES LB 003 8|WBC 6.4 4.3
CES LB 004 1|RBC 4.88 47
CES LB 004 2|WBC 5.3 43
CES LB 004 3|RBC 5.2 47
CES LB 004 4|WBC 6.24 4.3
CES LB 004 5|RBC 5.0 4.7
CES LB 004 G{WBC 71 4.2
CES LB 004 7|RBC 5.5 47
] Il

Mumber of records: 72

where we see that there are no records anymore for subject "002", but of course the value
"UNKNOWN" for subject "001" appears again.

We can even accumulate such filters (use with care though), here to exclude as well subject
"002" as values "UNKNOWN" for LBORRES. The script for LBTESTCD is:



r The Transformation Script
1 # Mapping using ODM element ItemData with ItemOID I_LB RBC - walue from attribute ItemOID
Zz # Generalized for all StudyEwvents
3 # Generalized for all Ttems within the ItemGEroup
4 # Mapping for ODM Items [I_LB_RBC, I_LB WBC] to S5DTM Codelist LB.LEBTESTCD
5 # with Codelist QID 'CL.C65047.LBTIESTCD'
6 $CODEDVALUE = xpath (/StudyEventData/FormData [@Form0ID="F_LAR']/ItemGroupData[@ItemGrouplID="I5_LE H
7 SCODEDVALUE = xpathfilter ($CODEDVALUE, "not(../../../../@5ubjectKey="002"}"):
8 $CODEDVALUE = xpathfilter ($CODEDVALUE, "not (EValue='UNENOWH"}"); I]
9 # map to CDISC-CT
1o if ($CODEDVALUE == "I_LB EBC') |
11 SNEWCCODEDVALUE = '"RBC';
12 |} elsif ($CODEDVALUE == "I_LB WBC') |
13 SNEWCCODEDVALUE = "WBC';
14 } elsif ($CODEDVALUE == "") |
15 $NEWCODEDVRALUE = "';
16 } =ls=s |
17 $NEWCODEDVALUE = "NULL';
18 |
19 $LB.LBIESTCD = $NEWCODELDVALUE:

with the result:

|£:| SDTM Tables
@ {cEsiB
STUDYID DOMAIN USUBJID LB.LBSEQ LB.LBTESTCD LB.LBORRES LB.LBORNRLO

CES LB 001 1|WBC 5.2 4.3
CES LB 001 2|RBC 8.1 47
CES LB 001 3WBC 6.4 4.3
CES LB 001 4|RBC 51 47
CES LB 001 5/WBC 6.5 4.2
CES LB 001 6|RBC 5.4 4.7
CES LB 001 7|\WBC 6.6 43
CES LB 003 1|RBC 4.9 4.7
CES LB 003 2|\WBC 6.0 43
CES LB 003 3RBC 5.2 47
CES LB 003 4|WBC 6.7 4.3
CES LB 0o3 5|RBC 5.2 47
CES LB 003 6/WBC 6.4 4.2
CES LB 003 7|RBC 5.3 47
CES LB 003 8/WBC 6.4 4.3
CES LB 004 1|REC 4.88 4.7
CES LB 004 2|\WBC 6.3 43
CES LB 004 3RBC 5.2 4.7
CES LB 004 4/WBC 6.24 43
CES LB 004 5|RBC 5.0 4.7
CES LB 004 6/WBC 71 4.2
CES LB 004 7|RBC 5.5 47
CES LB 004 8/WBC 6.7 4.3
<] I I
Mumber of records: 71
Mumber of subjects: 9
Mumber of visits: 3
Mumber of distinct tests: 2

Please note again that "xpathfilter" can currently only be used for "looping variables".
Conclusions

Filtering in SDTM-ETL on items (visits, forms, subforms, data points) from the ODM tree is
done using XPath expressions that are usually generated automatically from the "drag-and-
drop" and the following "wizards", especially using the "Generalize for" with "Except for ..."
and "Only for ..." checkboxes and buttons.

Additional filtering can be achieved by adding predicates ("where-statements") using the GUI
by selecting the "View/Edit XPath expression" checkbox.

In the first step of the mapping execution, all the XPath expressions are converted ("under the
hood") to "relative" expressions relative to the "looping variable" which usually is the SDTM



"topic variable". In case the user has very special XPath expressions, this conversion ("under
the hood") may, in seldom cases, lead to unexpected results. In such seldom cases, one may
revert to adding such relative XPath-s itself. This tutorial explains how this can be done, and
demonstrates some usual scenarios.

For the looping/topic variable, one may also add additional filtering using the "xpathfilter()"
function, which is also explained in this tutorial.



