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Introduction

Hypervertical structures, in database theory also entity-attributes-value (EAV) tables, with rows
containing a parameter name (key), parameter label/description and parameter value, are first
somewhat unusual when generating SDTM, this although SDTM itself, at least for the Findings
datasets, is also a hypervertical structure (-TESTCD, -TEST, -ORRES).

Whereas in classic ODM, data is organized hierarchically in visits (StudyEvent), forms (Form),
subforms (ItemGroup) and the data themselves (Item), for hypervertical structures, the visit, the
form and (when applicable) the subform are just fields from the table.

Especially in Phase 1 studies, one will find such data structures, especially when the ODM is
generated from e.g. CSV or SAS files, e.g. as generated using the ODMGenerator software.

In SDTM-ETL 4.2, we added new features and wizards for making it easier to work with such
hypervertical structures.

An ODM example with the classic structure

In classic ODM, all data is organized per subject visit, per form, per subform, per datapoint. For
example:


http://www.xml4pharma.com/CDISC_ODM_Generator/index.html

<SubjectData Subjsctiey="001">
<StudyEventData S5t ventJID="BASELINE™>
<FormData FormOID="F BASELINE™:

<ItemsroupData ItemGrouplIl="IG COMMON™>
<ItemData ItemlID="I_SITE"™ Valus="23"/>
<ItemData I..;:--—"I_SUECEUTIZ" Valus="001"/>
<ItemData ItemlID="I_WVISIT" Valus="2010-02-27"/>
<ItemData ItemlID="I_WISITTIME"™ Valus="10:27:33"/>
</ ItemzroupData
<ItemGroupData ItemGrouplID="IG_DM">

<ItemData ItemlI
<ItemData ItemiIl=
<ItemData ItemlID="I_RACE" WVal
</ ItemGroupData-
<ItemGroupData ItemGrouplIl="IG_SH">
<ItemData Item ="T SMOEING™ Valus="true"/:>
<ItemData Zt.;:__—"I_HR_HIJHRETTES" Valus="LT10"/>
</ ItemGroupData

IrI ERTH Tlr ". T111= Irl:.a"‘_l-la II"‘Ir l’>
IrI_SE}‘L" ":-;.-. ._|rF|r._.'->
="CRUCASIAN"/>

<ItemGroupData ItemGrouplID="IG_DH">
<ItemData ItemlID="I_DRINKEING" Valus="1-2"/>

</ ItemGroupData
<ItemGroupData ItemGrouplID="IG_FE BASE™:>
<ItemData ItemlID="I_HEIGHT"™ Valu=s="193">
<MeasurementUnitRef MeasurementUnicOID="MU_CH"/>
</ItemData>
<ItemData ItemlID="I_WEIGHT"™ Valu=="90">
<MeasurementUnitRef MzasurementUnicdID="MU_KG"/>
</ ItemData>
<ItemData ItemlID="I_S5YSBP" Valus="120">

nitdID="MJ MMHG"™/>

<MeasurementUnitRef M=a=znu
</ItemData
TreamNata TramOTN="T MTRARBE™ Taln=="8M0""

This means that for each data point, there is only a single "ItemData", with the "ItemOID" being the
identifier (pointing to an "ItemDef"), and the value of the data point located in the "Value" attribute.
For example:

<ItemData ItemlID="I_ WEIGHT™ Valus="90">
<MeasurementlinitRef MsasurementlUnicOID="MU_EG"/>
</ItemDatas

In this case, also the unit of measurement is within the same "ItemData" eclement as a child
"MeasurementUnitRef" element, pointing to a "MeasurementDef" in the metadata.
The metadata then are:



¥ <ItemDef DataType="float" Length="5" SignificantDigits="1" Name="Weight" O0ID="I_WEIGHT" SASFieldMame="WEIGHT" SDSVarName="VSORRES"»
v <Question>
<TranslatedText xml:lang="en":Weight</TranslatedText>
<TranslatedText xml:lang="fr"»Poids</TranslatedText>
<TranslatedText xml:lang="de"»Gewicht</TranslatedText>
<TranslatedText xml:lang="ko"/>
</Question>
<!-- Weight is expected to come either in pounds or in kilogram -
<MeasurementUnitRef MeasurementUnitOID="MU_POUNDS"/>
<MeasurementUnitRef MeasurementUnitOID="MU_KG"/>
¥ <RangeCheck Comparator="LT" SoftHard="Hard"»
<CheckValue>150</CheckValue>
<MeasurementUnitRef MeasurementUnitOID="MU_KG"/>
v<ErrorMessage>
<TranslatedText xml:lang="en">The weight value should be below 158 kg</TranslatedText>
<TranslatedText xml:lang="fr">La valeur du poids doit &tre en dessous de 158 kilo</TranslatedText>
<TranslatedText xml:lang="de">das Gewicht sollte unter 15@ Kg liegen</TranslatedText:
<TranslatedText xml:lang="ko"/>
</ErrorMessage>
</RangeCheck>
¥ <RangeCheck Comparator="LT" SoftHard="Hard"»
<CheckValue>300</CheckValue>
<MeasurementUnitRef MeasurementUnitOID="MU_POUNDS"/>
v<ErrorMessage>
<TranslatedText xml:lang="en">The weight should be below 308 Pounds</TranslatedText:>
<TranslatedText xml:lang="fr">La valeur du poids doit &tre en dessous de 388 livres</TranslatedText>
<TranslatedText xml:lang="de">das Gewicht sollte unter 38@ Pfund liegen</TranslatedText:
<TranslatedText xml:lang="ko"/>
</ErrorMessage>
</RangeCheck>

even showing e.g. rangechecks
and for the unit of measurement:

¥ <MeasurementlUnit Mame="Kilograms" OID="MU_KG">
¥ <Symbolz
<TranslatedText xml:lang="en">kg</TranslatedText:
<TranslatedText xml:lang="fr">Kilo</TranslatedText>
<TranslatedText xml:lang="de">Kg</TranslatedText:>
<TranslatedText xml:lang="ko">TEI1H</TranslatedText>
</5ymbol >
<Aalizs Context="UCUM" Name="kg
</MeasurementUnit:

"oy

>

also nicely demonstrating the "internationalization"

An ODM example of a hypervertical structure

The following figure shows a snapshot of an ODM structure which was obtained from a CSV file
using the ODMGenerator software:



http://www.xml4pharma.com/CDISC_ODM_Generator/index.html

<ItemzroupDef OID="I1G.DEFAULT™ Hamse="Default subform™ Espeating="Yes">

<ItemBef 1 StudyID” Mandatory="No™/>

<ItemBef I .SubjectlNe™ Mand y="Ho" />

<ItemBef I LAssessmentNumber” Mandatory="NHo"/>
<ItemBef I .PlannedissessmentTime" M

<ItemBef I JActnallssessmentTime™ Me

<ItemBef I JAzzessmDateTlime™ Mandatory="No"/>
<ItemBef T AssessmDate” Mandatory="No"/>

<ItemBef T JAssessmTime" Mandatory="HNo"/>

<ItemBef I Mandatory="No™/>
<ItemBef T LLActivityName™ Mandatory="No"/>»
<ItemBef T LLctivityComments™ Mandatory="No"/>
<ItemBef I .ParameterName™ Mandatory="No™/>
<ItemBef I .ParameterDescription™ Mandatory="No"/>
<ItemBef T .ParameterValue™ Mandatory="Ho"/>
<ItemBef I JumericResult™ M tory="Ho" />
<ItemBef T .CharacterBesult"™ Mandatory="No"/>
<ItemBef I .ParameterValueNumericFormatted™ Mandatory="No"/>
<ItemBef I CharacterFormattedResult™ Mandatory="No"/>
<ItemBef I .Unit™ Mandatory="No"/>»

<ItemBRef ItemlID="IT.S5asFormat™ Mandatory="No"/>

<TremRef TremOTN="TT.SasTnformat™ Mandatorv="Nn"/ >

describing the metadata of what was originally a row in the CSV file.
The codelist generated by the ODMGenerator for the parameter name is then e.g.:

<Codelist OI0="CL.IT.ActivityName" Nam=="CL.IT.ActivityName™ Datalype="text™>

<CodelistItem CodedValus="RArrival™>
<Decode>
<IranslatedTlext zml:lang="en"-Arrival</Translatedlext>
</Decode>
</CodelListItem>
<CodelistItem CodedValus="COVID prot™:
<Decode>
<TranslatedText zml:lang="en">C0VID-18% protection</TranslatedText>
</Decode>
</CodelListItem>
ArAaT 4 ot Tram TadzATza T 1ia—="nrr Droanhoo T

A data record is then e.g.:



<ItemGroupData "I5.DEFRULT™ "4l

<ItemData "IT.S5tudyID" "MyStudyHV" /S
<ItemData "IT.SubjectHr" R
<ItemData "IT.AssessmentNumber™ O™
<ItemData "IT.PlannedhssessmentTime™ mA2" S
<ItemData "IT.ActuallssessmentTime™ T
<ItemData "IT.AssessmDateTime" "OANOV22:16:02:00™ )
<ItemData "IT.AssessmDate™ "OaNOV2022"
<ItemData "IT.AssessmTime" "lo:02:00™ /=
<ItemData "IT.Assassmfarj;&ggg;mai—r— e T T AT
<ItemData "IT.ActivityName™ "BaChem A"/>
(:;izemJata "IT.ParamcterName" "RLAT™ />
wLLemlata "TT, ParameterDescription™ "Alanine Aminotransferase (GET)"/>
<ItemData "IT.ParameterValus" __=I3_i
temData "IT.HumericResult™ "13" />
e "IT.ParameterValyslumerlichormatted™ "13"/
<ItemData "IT.Unit™ "TSLT S

Where the parameter name is "Alanine Aminotransferase", coming from a group "BsChem_ A"
(Blood Serum Chemistry), with a result of 13 U/L.

This means that the information about a single data point is now not within a single "[temData"
anymore as in classic ODM, but spread over different "ItemData" elements within the same
"[temGroupData", in our case over "Activity Name", "Parameter Name", "Parameter Value" and
"Unit". Typical for such structures is also that information is redundant. E.g. "Study ID", and
"Subject Number" will also be found at higher levels of the ODM, i.e. in
"ClinicalData/@StudyOID" and in "SubjectData/@SubjectKey".

Treatment of classic ODM and of "hypervertical ODM" in
SDTM-ETL

Classic ODM

In "classic" ODM, one will see a single tree item for each data point definition on the left side. For
example:

7 [ FormDef: Week 1 and 2 Farm
o= [ Description
o= [ temGroupDef : Comman
o [ temGroupDef : Weekly Physical Exam
o= [ Description
o [ temDef : Weight
o [] ltemDef : Systolic BP
—0= ] ltemDef : Diastolic BP

defining 3 data points "weight", "systolic blood pressure" and "diastolic blood pressure".
For each of them, when applicable, one or more allowed units of measure can be defined:



9 [ ltemDef : Weight

|j| MeasurementUnitRef : MU_KG

D MeasurementlUnitRef : MU_POUMNDS

rj Alias : [SDTM] : VSORRES WHERE VSTESTCD=WEIGHT
o~ [ Question
For mapping to SDTM. one can then simply drag-and-drop one of the tree items to the
"VSTESTCD" cell:

¢ [ temGroupDef : Weekly Physical Exam
o~ [ Description

o @ ltemDef
o @ ltemDef
o @ ltemDef

[} Alias : [SDTM] - VS
[ FormDef : Labaratory

o= [ Description

o= [ ltemGroupDef: Commeon
9 [] temGroupDef : Hematology
o= 7 Description

o= & ltemDef
o 4 ltemDef
o 4 ltemDef
o @ ltemDef
o @ ltemDef
o @ ltemDef
o @ ltemDef

- el

I

Weight
Systolic BP
Diastolic BP

Laboratory Name
Labaratory ID
Accession Number
RBC Daone

RBC

RBC Mormal Range Lo
RBC Mormal Range Hi

e

S MV VTR V. VRCrIL V. VO I LW VLI

| [MK.MKGRPID MK.MKREFID MK.MKSFID ME.MKLNKID

Al Nv.NVSEQ NV.NVGRPID NV.NVREFID NYV.NVSPID

| |[oE.OESEQ OE.OEGRFID OE.CELNKID OE.OELNKGRI

‘| |RP.RPGRPID RP.RPREFID RP.RPSFID RP.RPLNKID

i |RE.RESEQ RE.REGRFID RE.REREFID RE.RESFID

| UR.URGRPID UR.URREFID UR.URSPID UR.URLNKID

‘| |PC.PCGRPID PC.PCREFID PC.PCSFID PC.PCTESTCL

| |PP.PPGRPID FPF.FFTESTCD |FP.PFTEST PF.PPCAT

“|||PE.PEGRPID PE.PESPID PE.PETESTCD |FE.PETEST

| FT.FTGRPID FT.FTREFID FT.FTSPID FT.FTTESTCD

:||0s.0SGRPID 05.Q5SFID IQ5.QSTESTCD |QS.QSTEST

‘| IRS.RSGRPID R5.RSREFID RS.RESFID R5.RSLNKID
l[5C.8CGRPID SC.SCSFID SC.SCTESTCD |[SC.SCTEST

“NSS.SSCRPID 55.555PID SS.S5TESTCD  |SS.8STEST

| [TOSUGRPID TU.TUREFID TU.TUSPID TU.TULNKID

| TRTRBRPID TR.TRREFID TR.TRSPID TR.TRLNKID

| vsvsGRPIB~, [VSVSSPID S.VSTESTCD S.WSTEST

| FAFAGRPID “NEAFASPID FAFATESTCD  [FAFATEST

|| [5R.SRGRPID SRSEREFID SR.SRSFID SR.SRTESTCL

:| Vs VSGRPID SVSSPID = VS VSTESTCD S.WSTEST

and then, with the wizard that is showing up, indicate that one want to have an SDTM row for every
visit and also for "Systolic BP" and for "Diastolic BP", with the identifier of the item ("ItemOID")
being mapped to the controlled terminology for VSTESTCD:

| £ Import ltemDef: Weight - for SDTM Variable V5.VSTESTCD x
? i) Import XPath expression for ltemData Value attribute {from Clinical Data)
® Import XPath expression for another ltemData attribute/subelement (from Clinical Data)
[temCID -
i Im port itemDef attribute value {rilltic value from Study Definition)
C [w] Generalize for all StudyEvents pt for .. No Exceptions Only for .. No Inclusions
W Except for .. No Exceptions Only for .. No Inclusions
[ | Generalize for all temGroups Exceptfor.. | No Exceptions |_Qniy fgéw, | No Inclusions
t neralize for all ltems Except for .. No Exceptiops | Only for .. No Inclusions
Ij;ieerd it XPath expression (advanced) />\—//
| £ Inclusions for ltemDef / x
— B |_WEIGHT - Weight / 2] —
|_SYSBP - Systolic BP
|_DIABP - Diastolic BP |
Clear All
OK Cancel

This then starts the "Mapping Wizard", as explained in many other of our tutorials.



For VSORRES, one will then do the same drag-and-drop, but then wanting to retrieve the "Value"
from the item, not the identifier:

[ £ Import [ternDef: Weight - for SOTM Variable V5. VS0RRES x

for temData Value

2 i# Import XPath expressi

sitribute (from Clinical Data)

i) Import XPath expression foi-z dia altribute/subelement (from Clinical Data)

i) Import itemDef 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 .. No Inclusions
[ | Generalize for all temGroups Except for .. No Exceptions Only for .. No Inclusions
Generalize for all tems Except for .. No Exceptions Only for .. 3 Inclusions

ODM itemDef Lenghth: 6 SDTM Variable Length: 80
[ ] Set SDTM Variable Length to ODM ItemDef Length

[] View/Edit XPath expression {advanced)

OK Cancel

The further treatment of SDTM/SEND generation for "classic" ODM is explained in the many
tutorials that can also be found on our website.

Hypervertical ODM

In ODM with an "hypervertical" structure, an Item will no longer represent a single data point any
more, but just representing one of the many attributes of the "entity-attribute-value" structure:


http://www.xml4pharma.com/SDTM-ETL
http://www.xml4pharma.com/SDTM-ETL

o [ Study
o= [ Globalvariables

7 [ MetaDataVersion : MetaDataVersion for Study MyStudy_ HV

7 [ Protocol

o [ StudyEventDef: 0
9 [ FormDef : Default form
o= [ temGroupDef : Default subform
7 [ StudyEventDef : 1
9 [ FormDef : Default form
o ] temGroupDef : Default subform

& [temDef:
& ltemDef:
& [temDef:
& [temDef:
& ltemDef:
¥ [temDef:
& [temDef:
& [temDef:
& ltemDef:
¥ [temDef:
& [temDef:
& [temDef:
& ltemDef
¥ [temDef:

Study ID

ScreeningMr

Assessment Mumber

Flanned Assessment Delta Time
Planned Assessment Delta Time
Assessment Datetime
ActClock_Diate
Assessment Time

Assessment Performed Datetime
Mame of the Activity

Activity Comments

Parameter Mame

- Parameter Description
Parameter Value

Or when one chooses to display with the OID identifier (menu "View - ODM tree with OIDs"):

o [ FormDef: FO.DEFAULT
9 [ temGroupDef: IG.DEFAULT

& ltemDef:
& [temDef:
& [temDef
& [temDef
& ltemDef:
& [temDef:
& [temDef
& [temDef
& temDef:
# [temDef

# ltemDef

IT.StudylD

IT.SubjectMr

IT AzzessmentMumber
IT.PlannedAzzeszmentTime
IT.ActualAssessmentTime
IT.AssessmDateTime
IT.AzzessmDate

IT AzzezzmTime

IT AssessmPerDatetime

IT ActivityMlame

T ActivityComments
# [temDef:
& temDef:
# [temDef

IT.Parametertlame
IT.ParameterDescription
IT.Parameteryvalue

with the values of "Parameter Name" (OID "IT.ParameterName") essentially representing the data

point definitions, i.e. the "entities".

We can see the list of the entities by navigating to the codelist "CL.IT.ParameterName" in the ODM

tree:



9 [ CodeList : CL.IT.Parameteridame
o~ ] CodeListitern
o= [ CodeListitem
o= [ CodeListitemn
o= [ CodeListitermn
o~ ] CodeListitern
o= [ CodeListitem
o= [ CodeListitemn
o= [ CodeListitermn
o~ ] CodeListitern
o= [ CodeListitem
o= [ CodeListitemn
o= [ CodeListitermn
o~ ] CodeListitern
o= [ CodeListitem
o= [ CodeListitemn
o= [ CodeListitermn
7 [ CodeListitem
9 [ Decode
|j| TranslatedText : [en] : Alcohal
o= [ CodeListitermn
o= [ CodeListitemn
7 [ CodeListitem
9 [ Decode
|j| TranslatedText : [en] : Drugs
7 [ CodeListitem
9 [ Decode
|j| TranslatedText : [en] : Fast

or, more easily, select "Parameter Name" (IT.ParameterName) and then use the menu "View - Item
CodeList Details", leading to e.g. :



Details for Codelist: Parameter name for assessment (QI0: CLIT.ParameterMame) pd

Ci QRS &n aRS -
QT en ar
QTcF en QTcF
DiastBPsup en Diastolic BP supine ||
HRsup en Heart Rate supine =
SystBPsup en Systolic BP supine
Temperature en Temperature
ALAT en Alanine Aminotransferase
ASAT en Aspartate Amino Transferase
Albumin en Albumin
AlkPhos en Alkaline Phosphatase
BiliConjug en Conjugated bilirubin
BiliTotal en Total Bilirubin
CKD_Epi en Creatinine clearance |
" T | DN

Max. Length for CodedValue: 12

OK

Generating the mappings for LBTESTCD and LBTEST

All the following only applies to the case of ODM with an hypervertical structure. The "classic
ODM" case is explained in many other of our tutorials.

Now, let's start with trying to generate an SDTM dataset for LB (Laboratory Test Findings).

Generating the mapping for LBTESTCD

We first generate the mapping for LBTESTCD, which usually is the "looping variable", i.e. we will
iterate over all the values for which there is an entry in the ODM or "one record per lab test result
per subject". In the SDTM table, we can see that LBTESTCD is the "looping variable" as it has a
light-blue border on the cell:

HS HELMEIL FH5.HESLMK
LB.LBTESTCD |LB.LBTEST

So, for obtaining a value for LBTESTCD, we must drag-and-drop the "Parameter Name" from the
ODM tree to the SDTM "LBTESTCD" cell, after we created a study-specific instance of LB:



¢ 7 StudyEventDef: SE1 JPID MOMOLNKID  [MO.MOTESTCD |MOMOTEST  [MO.MOCA
. - piD CVCVLNKID  |CV.CVLNKGRP |CV.CVIESTCD  [CV.CVIES

¥ ?%rTeDr:fG'rth%ifﬁLéL;EFAULT ;[P MKMKLMKID  |MKMKLNKGRP |MKMKTESTCD |MK.MKTES
e DR JEAID NV.NVSPID NVNVLNKID  |NV.NVLNKGRP |NV.NVTES

# temDef - IT.StudylD /lNKD  |DE.OELNKGRP |OE.OETESTCD |OE.OETEST OE.OETST

# [temDef: IT.SubjectNr JPID RP.RPLNKID  |RP.RPLNKGRP |RP.RPTESTCD |RP.RPTES

#® temDef: IT Assessmenthumber :EFID RE.RESPID RE.RELMKID RE.RELNKGRP |[RE.RETEES

® ltemDef : T PlannedAssessmentTime ‘IPD URURLNKID _ |UR.URLNKGRP |UR.URTESTCD |UR.URTES

@ ltemDef: T ActualAss essmentTime ‘PiD PC.PCTESTCD |PC.PCTEST PC.PCCAT PC.PCSC/

@ ltemDel - IT AssessmDateTime st PP.PPCAT PP.PPSCAT PP.PPORRES  |PP.PPORF

, flsTcD  |PE.PETEST PE.PEMODIFY  |PE.PECAT PE.PESCA

. 'temDefj ITAssessmDate |EsTCD  [0s.0STEST 0S.0SCAT 0S.0SSCAT  |05.030R

® ftemDef T .AssessmTime _ JESTCD  |SC.SCTEST SC.SCCAT SC.SCSCAT SC.SCORF

® itemDef 1 IT AssessmPerfDatetime JIsTcD WS.VSTEST S VSCAT S\VSSCAT SVSPOS

& temDef: IT ActivityName K] |[Tn] |BLBTESTCD |LB.LBTEST LB.LBCAT LB.LBSCA

#® [temDef : IT ActivityComments

& temDef: [T ParametarMame
& [temDef IT.ParameterDescripN

# temDef: IT. ParameterValue

& itemDef: IT NumericResult

# [temDef: IT.CharacterResult

# temDef : IT. ParameterValueNumericFormatted
& ltemDef: IT.CharacterFormattedResult

define.xml infermation:

LB.LBTESTCD
Mandatory: Yes
OrderNumber: 8
Role: Topic

ItemDefiSDTM Name: LBTESTCD

Data type: text
Length: 8

& ltemDef: IT.Unit
& temDeaf IT SasFarmat

Description: Lab Test or Examination Short Mame
Codelist: CL.C65047 LBTESTCD

leading to the first wizard:

| £ Import ltemDef: Parameter Name - for SOTM Variable LB.LEBTESTCD x

i) Import XPath expression for ltemData Value attribute {from Clinical Data)

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

[temCID -
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 .. No Inclusions
[ ] Generalize for all ltemGroups Except for .. No Exceptions Only for .. No Inclusions
[ ] Generalize for all ltems Except for .. No Exceptions Only for .. No Inclusions

[ ] view/Edit XPath expression (advanced)

OK Cancel

We immediately check the checkbox "Generalize for all StudyEvents", as we want to capture lab
data for all the visits, and not for one single visit.

The choice "Import XPath expression for another ..." with choice for "ItemOID" is automatically
selected in the case of -TESTCD variables. This is also the most obvious choice in the case of
"classic", i.e. non-hypervertical ODM structures, as in that case, the OID ItemOID represents the
test itself (e.g. "Albumin", "Bilirubin", ...).

In the case of a "hypervertical" structure, this is however not the case anymore, where the test name
essentially is in the "Value" of the ItemData (see section "An ODM example of a hypervertical
structure").

So we need to check the radiobutton "Import XPath expression for ItemData Value attribute ...":

After clicking OK, the second wizard is displayed:



[ £ Import lternDef: Parameter Mame - for SOTM Variable LB.LETESTCD x

ibute (from Clinical Data)

2 i® Import XPath expression for lterhData Value att
i) Import XPath expression for another femData attribute/subelement {from Clinical Data)

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 .. No Inclusions
[ | Generalize for all ltemGroups Except for .. No Exceptions Only for .. No Inclusions
[ ] Generalize for all ltems Except for .. No Exceptions Only for .. No Inclusions

ODM ItemDef Lenghth: 81 SDTM Variable Length: 8
[ ] Set SDTM Variable Length to ODM ItemDef Length

[] view/Edit XPath expression (advanced)

OK Cancel

As we want to map each of the "activities" to an SDTM LBTESTCD (which is under CDISC
controlled terminology), we select the radiobutton "Use CodeList from the SDTM Variable", and
then click "OK". This leads to:

L)

i@ | want to use the CodeList-CodeList mapping wizard
) My ODM coded values already correspond to the SDTM CodelList coded values
[ | First make a pre-selection of the ODM coded values

OK

Very often, using the "CodeList-CodeList" mapping wizard is the smartest choice, as it allows some
automation (see further on). However, we do not want to map every activity name to a value for
LBTESTCD, as there can be hundred of such, and only a small part of it may be lab tests.

New in SDTM-ETL 4.2 is therefore the checkbox "First make a pre-selection of the ODM coded
values", which we must check in order to be able to make such a pre-selection:

it
? i® | want to use the CodeList-CodeList mapping wizard
i) My ODM coded values already correspond to the SDTM Codelist coded values
First make a pre-selection of the ODM coded values

OK

Clicking OK then leads to:



Please select the Codelist items you want to use for mappin.. X

] [] coviD_prot

(] »

[] Cov_Cont |CD‘JID protection present
[ | Cov_Posit

[ | Cov_Symp

[ ] Questions

[ | Contract

[ | CopylCF

[ ]ICF_FutResea
[ ] ICF_Recruit

[ ]ICF_SampStor
[ ]ICF_Version

[ | VCT_Check

—

1]

OK

Now it is clear that the parameter "COVID protection" is not about a lab values, so we do not want
to map it to LBTESTCD.

At this point, it is often clever to not to try to map each lab test to LBTESTCD, but to limit the
selection to a group of lab tests that belong together, e.g. serum chemistry tests. A look into the
annotated CRF can often help in making the right selection.

One can then generate another instance of the LB domain e.g. for "Urinalysis", "Hematology",
"Coagulation", etc.. This mechanism is often called "split data sets", which essentially is a false
name, as we do not split data sets, but generate different ones right from the start.

Having different data sets for different categories for lab tests is also advantageous for the
(regulatory) reviewer, as LB datasets can easily grow to millions of records, making it difficult to
review them.

In our case, we only want to include serum chemistry tests, and thus start selecting:



Please select the Codelist items you want to use for mappin.. X

@ [ ] SystBPsup

[ | Temperature

] ALAT

O |lﬁj£r;rine Aminotransferase
[ ] Albumin

[ ] AlkPhos

[ ] BiliConjug

[ | BiliTotal

[ | CKD_Epi

[ ] calcium

[ ] Creatinin

[ | GammaGT

[ b

1]

OK

The tooltips, representing the "decoded" values often help making the right selection, as well as a
look in the annotated CRF on the "Blood Serum Chemistry" page (activity with ID BSChem_ A and
BSChem_Gluc):

Please select the Codelist iterns you want to use for mappin., X

@ [ | Temperature

[v] ALAT

[v] ASAT

[v] Albumin
[v] AlkPhos
BiliConjug
BiliTotal
[¢] CKD_Epi
[v] Calcium
[¢] Creatinin
[v] GammaGT
LDH

1]

OK

Remark that when one misses one, or has one too much, one can later still correct in the mapping
script, but this requires a little bit of understanding of XPath expresssions (see later). Of course, one
can also always do the drag-and-drop over again, and overwrite the prior mapping.

Clicking "OK" then leads to:



Codelist mapping between ODM "ODM Codelist” and S50TM “Laboratory Test Code

0ODM CodeList ltem
[] Show ODM decoded values

SDTM CodeList Item

ALAT A1AGLP - Search
ASAT ATAGLP - Search
Albumin ATAGLP - Search =
AlkPhos ATAGLP - Search
BiliConjug A1AGLP - Search
BiliTotal ATAGLP - Search
CKD_Epi A1AGLP - Search |
Calcium ATAGLP - Search
Creatinin A1AGLP - Search
GammaGT ATAGLP - Search
LDH A1AGLP - Search
Phosnhate |A1AGLP lw| | searcn | -

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

O

[] Adapt variable Length for longest CodeList item

[ | 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

showing the "CodeList-CodeList Mapping Wizard". There here are over 20 codes from the ODM

side to match.

Depending on how the ODM codelist was constructed, one can also get more details by checking
the checkbox "Show ODM decoded values":



Codelist mapping between ODM "ODM Codelist” and S0TM "Laberatory Test Code” >

‘_? ODM CodeList ltem SDTM CodelList ltem |+
Show ODM decoded values
ALAT: Alanine Aminotransferase A1AGLP - Search
ASAT: Aspartate Amino Transferase AAGLP - Search
Albumin: Albumin A1AGLP - Search i
AlkPhos: Alkaline Phosphatase AAGLP - Search
BiliConjug: Conjugated bilirubin AMAGLP - Search
BiliTotal: Total Bilirubin ATAGLP - Search
CKD_Epi: Creatinine clearance AMAGLP - Search ]
Calcium: Calcium A1AGLP - Search
raatinin® Craatinin |a1aGI P lwl | caaren |

As there are over 2,000 lab test codes for LBTESTCD, selecting the right one can be a bit difficult,
as it requires a good understanding about CDISC controlled terminology and how it works.

One can however always try the "Attempt 1:1 mapping" button, which allows to partially automate
the process, i.e. the wizard will then propose mappings based on word similarity (for coded and
decoded value). So, we will give it a try. Click the "Attempt 1:1 mapping" button, and see what is
happening. It will take some time, so maybe this is a good time to go for a cup of tea or coffee ...
One can also check the "Also use CDISC Synonym List" to increase the probability of a good
match, but at the cost of searching time.

The result is:



Codelist mapping between ODM "0ODM Codelist” and S0TM "Laboratory Test Code” X

? ODM CodeList ltem SDTM CodeList Item |+ |
[] Show ODM decoded values
ALAT ALT - Search
ASAT AST - Search
Albumin ALB - Search L
AlkPhos ALP - Search
BiliConjug BILDIR - Search
BiliTotal BILDIR - Search
CKD_Epi CREATCLR - Search B
Calcium CA - Search
Creatinin CREAT - Search
GammaGT GGT - Search
LDH LDH - Search
Phosnhate PHOS | - | | Search -

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

One should now carefully check each of the proposed mappings. For example, for "ALAT", the
SDTM code "ALA" is proposed, for which one may have some doubts. Using the "Search" button
on it, one can then look for what "ALA" means and finds:

Codelist mapping between ODM "0ODM Codelist” and S0TM "Laboratory Test Code *

"_? ODM CodeList Item SDTM CodeList [tem
[] Show ODM decoded values

[ »

ALAT ALT b Search
ASAT AST - Search
Albumin ALB - Search =
AlkPhos ALP - Search
Search in Codelist l T XI
? Search |ALA Next

LA - Alanine
ALA1ALB - Apolipoprotein Al/Apolipoprotein B
ALAALB - Apolipoprotein AlApolipoprotein B
ALB - Albumin
ALBC - Albumin Clearance

MG

which is clearly is not what one wants. Further searching leads to:



Search in Codelist pod
? Search |ALA Next
ALPISOE - Alkaline Phosphatase Isoenzyme o~
ALPLALP - Alk Phos, Liver/Total Alk Phos E
ALPLBALP - Alk Phos, Liver + Bone/Total Alk Phos
ALPLS - Liver Specific Alkaline Phosphatase
ALPPALP - Alk Phos, PlacentalTotal Alk Phos
ALPPS - Placental Specific Alkaline Phosphatase
ALPRZLM - Alprazolam
ALS - Acid Labile Subunit
LT - Alanine Aminotransferase
ALTAST - ALT/IAST =

0K Cancel

which looks to be the better choice. Clicking "OK", and then wait 1-2 seconds, leads to:

ODM CodelList tem  SDTM CodelList [tem

ALAT ALT - Search

ASAT Ll =1 | search
ALPLBALP =]

Albumin ALPLS Search
ALPPALP

AlkPhos ALPPS Search

BiliConjug e Search
ALS

BiliTotal ALT B Search

M T e |I""E|:n| |-—-| | C e |

now selecting the correct choice and mapping.

Also using the CDISC-Library browser (https:/library.cdisc.org/browser/) can help a lot in making
the right mapping decisions, e.g.:

Extensible: Yes
Submission Value: LBTESTCD
Definition:  Terminology used for laboratory test codes of the CDISC Study Data Tabulation Model.
NCI Preferred Term:  CDISC SDTM Laboratory Test Code Terminology
Synonyms: Laboratory Test Code

[ < bilir x
Term Submission Value Synonyms Definition NCI Preferred Term

(K31 C64481 BILDIR Direct Bilirubin A measurement of the elJIleEIEs or water- Direct Bilirubin Measurement
soluble bilirubin in a biological specimen.

31 C158226 BILDIRBI Direct Bilirubin/Bilirubin A relative measurement (ratio or percentage) of  Direct Bilirubin to Bilirubin Ratio
the direct bilirubin to total bilirubin in a Measurement
biological specimen.

x21] C38037 BILI Bilirubin; Total Bilirubin A measurement of the total bilirubin in a Total Bilirubin Measurement
biological specimen.

=0 C64483 BILIND Indirect Bilirubin A measurement of the unGeI[IFELLES OF non- Indirect Bilirubin Measurement

water-soluble bilirubin in a biological specimen

Generating all these mappings between "local" lab codes and CDISC-CT can be tedious. Don't


https://library.cdisc.org/browser/
https://library.cdisc.org/browser/

blame us - blame CDISC!!

At the end, we have the following mappings:

Codelist mapping between ODM "0ODM Codelist” and 50TM “Labeoratory Test Code” x
? : — ! |
= Calcium CA - Search

Creatinin CREAT - Search
GammaGT GGT - Search
LDH LDH - Search
Phosphate PHOS - Search
Potassium K - Search B
Sodium SODIUM - Search
TotProtein PROT - Search
Triglyceride TRIG - Search i
Urea UREA - Search
UricAcid URATE - Search
Glucose GLUC - Search
MISSING VALUE b Search -

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

It might be that one cannot find a mapping for a certain test, as there is no CDISC controlled
terminology (yet). In that case, just select "blank" (empty), and assign an own invented code (8
characters maximum) later in the mapping script itself”.

At this point, it is very interesting to also check the checkbox "Generate subset codeList ...", which
will generate a LBTESTCD codelist with only, the LBTESTCD codes that are used in this mapping,
and that is stored in the underlying define.xml. This will clearly show the reviewer which of the
SDTM codes were used for this variable.

In the case of different datasets for different types of lab tests (chemistry, hematology, urinalysis, ...)
one will later than assign that codelist to the "value list" with e.g. a "where clause" with "WHERE
LBCAT=CHEMISTRY".

Also, if one often has these local lab test codes, one can store the mappings to a "Company
synonyms list", so that one can reuse these mappings later studies:

! CDISC still refusing to use the LOINC code as the real identifier for lab, microbiology and vital
signs tests.



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

fD Also create a subset codelist for the corresponding LB.LBTEST (test name) variable,
and generate the corresponding mapping script for the corresponding LB.LBTEST variable

[ ] Adapt variable Length for longest CodeList item

[ | Except for items already mapped
Attempt 1:1 mapping [ | Also use CDISC Synonym List Reset from 1:1 mapping attempt

Alsouse Company Synonym List

[ | Use SDTM decoded value
Ask to store mappings as synonyms to Company Synonym List

OK Cancel

Now clicking "OK" leads to:

Add to Company Synonyms List >

- Please select the items you would like to save to the Company Synonyms List.

= The list below shows your own name/synonym for the item, followed by the mapped NCI Code
and the CDISC Name in sguare brackets.
The synonyms will be added to the file Company_CT/Company_CT.txt
A check for duplicates will be performed before saving.

Alanine Aminotransferase - C64433 [Alanine Aminotransferase] |

Aspartate Amino Transferase - C64467 [Aspartate Aminotransferase]
Albumin - C64431 [Albumin]

Alkaline Phosphatase - C64432 [Alkaline Phosphatase]

Conjugated bilirubin - C64481 [Direct Bilirubin]

Total Bilirubin - C38037 [Bilirubin]

Creatinine clearance - C25747 [Creatinine Clearance]

Calcium - C64488 [Calcium]

Creatinin - C64547 [Creatinine]

Gamma glutamyl transpeptidase - C64847 [Gamma Glutamyl Transferase]
LDH - C64855 [Lactate Dehydrogenase]

Phosphate - CG4857 [Phosphate]

Potassium - C64853 [Potassium]

Sodium - CG4809 [Sodium]

Total protein - CG4858 [Protein]

Triglyceride - CG4812 [Triglycerides]

Lelllens CEADAE Mlcosl

1]

Select All Clear All

OK Cancel

This list is then added to and stores in the folder and file "Company CT/Company CT.txt, which
then looks like:



C38295 PR

C38388 Sublingual
C38216 Inhaled
C38384 Topical

Ced433 Alanine Aminotransferase
C64467 Aspartate Amino Transferase
Ce4431 Albumin

C64432 Alkaline Phosphatase

C64481 Conjugated bilirubin

C38837 Total Bilirubin

C25747 Creatinine clearance

C64488 Calcium

Ce4547 Creatinin

C64847 Gamma glutamyl transpeptidase
Ch4855 LDH

C64857 Phosphate

Ce4853 Potassium

CH4889 Sodium

Cb4858 Total protein

C64812 Triglyceride

Ce4815 Urea

Ce4814 Uric Acid

C185585 Glucose

One sees that it already contains some older entries, and that the new have been added.

These entries have the CDISC-NCI code for the SDTM controlled terminology, followed by the
company synonym, as present in the ODM codelist (decoded values).

We use the CDISC-NCI code, as in some cases, the "submission term" changes between codelist
versions, and the CDISC-NCI code is the real identifier.

This list can then later be used (e.g. in other studies) for searching a suitable codelist mapping by
checking the checkbox "Also use Company Synonym List". This will then not only make the search

much faster, but also to better mapping results.

The mapping script then generated is:



|£| Designing mapping for SDTM Variable: LB.LETESTCD x

E -Mapping Description and Link to external Document
SOTM-ETL mapping for LB LBTESTCD

External Document Link

Origin: No Origin has been added yet!

r The Transformation Script

1 # Mapping using ODM element ItemData with ItemQID IT.ParameterName sl
2 # Generalized for all StudyEwvents

3 # Using 5D0TM Codelist CL.C&5047.LBTESTCD

4 # Using a Codelist mapping between ODM Codelist CL.IT.ParameterName and SDTM Codelist CL.C&5047.LBTESTCD

& $CODEDVALUE = xpath(/StudyEventData/FormData[@Form0ID="F0.DEFAULT']/ItemGroupData[RIltemGroup0ID="15.0EFAULT"

g if ($CODEDVALUE "LLAT') |

7 SHEWCODEDVALUE = 'RLT': L
g |} elaif ($CODEDVALUE == 'RSRT') [

=] SNEWCODEDVALUE = 'RLT';

10 } elsif ($CODEDVALUE == 'Rlbumin'}) |

11 $NEWCODEDVALUE = 'ALB';

12 } =l1sif ($CODEDVALUE == 'RlkPhos') |

13 SNEWCODEDVALUE = 'RLE'; L9
14 } elsif ($CODEDVALUE == 'BiliConjug') |

15 SNEWCODEDVALUE = 'BILDIR';

16 } elsif ($CODEDVALUE = 'BiliTotal') |

17 SNEWCODEDVALUE = 'BILI";

15 } =lsif ($CODEDVALUE == "CED_Epi') |

19 SNEWCODEDVALUE = 'CREAICLR':

z0 } elsif ($CODEDVALUE = 'Calcium') |

21 SHEWCODEDVALUE = 'CA';

22 } elsif ($CODEDVALUE == 'Creatinin') |

23 SNEWCODEDWVALUE = 'CRERT';

z4 | elsif ($CODEDVALUE == 'GammaGT') |

25 $NEWCODEDVALUE = 'GGTI';

26 |} =lsif ($CODEDVALUE == 'LLH') { =
4] I | [»]
|-Scripting Language Functions |
I T T T T T T 1=

One can then still edit this mapping script, e.g. when one did not find a CDISC code for a test, and
want to assign ones own one.

Now have a look at the first non-comment line in the script (one can use the button "Full-screen
Transformation Script Panel" for a better experience:

1 # Mapping using ODM element ItemData with Item0ID IT.ParameterName
2 # Genesalized Zor sl Studyfvents

3 # Using SDIM Codelist CL.CE5047.LBIESTCD

a p Uaing & Codelist mapping betusen ODM Codslist CL.IT.Pazameceriane and SDIM Codelist CL.CESO47.LBTESICD

Stud;Event)ata/Fc:mJata[@ch JID='F0.DEFAULT' | /TtenGroupData [@ItenGroupOID="T16. DEFAULT' | /TtenData [@ItenOID="IT. Faransterlans ' | [@Value="ALAT' or @Value='ASAT' or @Value='Albumin'

The "xpath()" function selects one or more paths to the ODM structure.

Important here is to understand that the square brackets [.....] mean a selection (or "where"
statement), in XPath language called a "predicate".

So, for "StudyEventData" we see no square brackets, meaning that we do not select any visit or set
of visits, i.c. we take_all visits.

For "FormData", we select the form with ID "FO.DEFAULT" - due to the hypervertical structure,
there is only one form, and for ItemGroupData we select the one with ID "IG.DEFAULT", as also
here due to the hypervertical structure, there is only one ItemGroup (i.e. one section in the form).

For selecting which items are taken into account, we find:

MWame and SDTM Codelist CL.C&5047.LBIESTCD
LI']/ItemGroupData [@ItemGroup0ID="1G.DEFLAULT " ] /ItenData [EItem0ID="1T. Paransterlams"] [Value="ALAT" or @Value='ASAT' or @Value='Llbumin' or @Valu

followed by, on the right:



@Value='Forassium' or @Value='Sodium' or @Value='TotProtein' or @Value='Triglyceride' or @Value='Ursa' or @Value='Urickcid' or §Values='eGFRcheck MD' or @Value='Glucose' or @Value='labGluc']/EValue):

i.e. we only take the items for which the parameter name ID is "ALAT", "ASAT", ... down to
"LabGluc".

If we now still want to add or remove an item to the selection, we can simply edit the XPath
selection expression by adding or removing "or @ Value="..." parts.

After having developed our mapping, we of course want to test it on some real data (this can also be
mock data when one starts using SDTM-ETL even before the real start of the study). To do so, use
the menu "Transform - Generate Transformation (XSLT) Code for SAS-XPT":

15ert | Transform | Validate CDISC Library Options About

Generate Transformation (XSLT) Code for SAS-XPT F7

Generate Transformation (XSLT) Code for CDISC Dataset-XML F& W

| Generate Transformation (XSLT) Code for CDISC Dataset-JSON EGTEST

stonf Generate Transformation (XSLT) Code for UTF-8 encoded CSV ?FF&L

Execute existing Transformation (XSLT) Code for SAS-XPT F3 %

Execute existing Transformation (XSLT) Code for CDISC Dataset-XML MELMKCRP
‘m | Execute existing Transformation (XSLT) Code for CDISC Dataset-J SON MSTESTCD
Jefaull Execute existing Transformation (XSLT) Code for UTF8-encoded CSV %
¥ ”:_) Create SQL to generate Database Tables F& m
Ening Create SQL 'Insert’ Statements Fi0  [MKTESTCD
itNum NVLNKGRP
Jelta 1 Generate define.xml 2.1 starting from define.xml 2.0 OETEST
elta || RF RPSPID RP RFLMKID RP RPLNKGRP |RP.RFTESTCD

sssment Datetime | || |REREREFID  |RERESPID RERELNKID  |RE.RELNKGRP

which then results in:

*
? Select whether the ODM file with clinical data works with non-lyped or with typed temData
® It uses non-lyped itemData [t uses TYPED ltemData
(as in ODM 1.2) (new as of ODM 1.3)

[ ] Mever ask again in current session

OK

as there are 2 "flavors" of ODM files with clinical data. 90% of the users of ODM use the "non-
typed ItemData". When the ODM is generated from CSV or SAS files using the "ODMGenerator",
it also uses "untyped ItemData". After clicking OK, we get:



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

*

1 =%xml version="1.0" encoding="UTF-8"7=
2 =<xslstylesheet xmins xsl="http:fwww.w3.0rg/M1 999X 5L Mransform™
3 ¥mins:sdm="http iwww cdisc.org/ns/studydesignivi.0”
4 xmins:math="httpwww.w3.orgf2005xpath-functions/math”
5 xminsxdi="http:fhwww w3.0rg/2005/02xpath-datatypes™
6 xmins:odm="http:hwww.cdisc.org/nsfodmivt.3”
7 xminsxs="http:Awww.w3.org/2001XMLSchema”
8 xmins.sdtm-etl="hitp.ihwww.xmldpharma.com/S0DTM-ETL/ns"
9 xmins:rws="hitp:fwww xmldpharma.com/SDTM-ETL/IRWS/ns”
10 xmins:fn="http:'www xmldpharma.com/SDTM-ETLfunctions/local”
11 ¥mins:def="http:iwww.cdisc.orgins/defiv.2.17
12 version="2.0"=
13
14
15 =xsl.output method="xml" encoding="UTF-8" indent="yes" /=
16 =xslvariable name="SINGLE_QUOTE =&apos,;=Hslvariable==xslvariable name="DOUBLE_QUOTE"=&quot,=fslvariable==xslvariable nam
17 =xsl:param name="LOINC25DTMLB_CSVFILELOCATION =D /eclipse-java-2018-09-win32-x36_64/eclipse/workspace/SDTM-ETL_4_2/CDIS
18 =xsl:param name="LOINCZ2SDTMLB_XMLFILELOCATION™=D feclipse-java-2018-09-win32-x86_64/eclipseiworkspace/SOTM-ETL_4_Z/CDIS
19 =l— Template for the top ODM element —=
20
21 =xsltemplate match="odm:QDM"=
22 =l— create atop OOM element —=
23 =xslelement name="0DM" xmins="http:.fwww.cdisc.org/ns/odmil. 3"==xsl.copy-of select="document("W*inamespace..def/==1—- Add a Descri
24
25 =yslattribute name="0DMVersion"=1.3.2=fs| atiribute=
26 =xslattribute name="Description™=SDTM data generated by the SOTM-ETL tool=fsl:attribute=
27 =xsl.attribute name="FileType™=Snapshot=fs|.atiribute=
28 =xsl:attribute name="FileOID"=MyStudy_HV=fxs| attribute=
28 <l— Add an instruction that automatically creates a datetime stamp when the stylesheetis executed —
30 =xsl:attribute name="CreationDateTime"==xslvalue-of select="current-dateTime()"f=<fs| attribute=
31 =l- Add a ReferenceData element —=
32 =xslelement name="ReferenceData™
33 =l Add the StudyQID attribute —=
34 =xslattribute name="StudyQID™=MyStudy_HV=fxsl.attribute=
35 =l—- Add the MetaDataVersionOID atribute —=
A ] [¥]

[l »

[4]

Save Transformation (XSLT) Code ‘ ‘ Execute Transformation (XSLT) Code

The reason that this (intermediate) XSLT script is shown, is that some users want to save it to file,
to later use it in "batch" generation of SDTM datasets, sometimes even in an automated process,
e.g. when new data come in every night, or once a week.

One can have the software skipped this step by using the "Options" menu, and check the box "Skip
display of generated XSLT". Some users however also use it for debugging when some mappings
do not deliver what they expect.

Then click "Execute Transformation (XSLT) Code", and provide an ODM file with the clinical
data:



| £ Execute Transformation (¥5LT) Code for SAS-XPT

ODM file with clinical data:

|D:1.8DTM—ETU.TestFiIes‘.ODI'u11-3-11.Hyper‘ufertic:aI_CJDM.me

Browse...

[ ] MetaData in separate ODM file

[ ] Administrative data in separate ODM 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 Result SDTM tables

[ ] Generate '"NOT DONE' records for QS datasets

[ | save Result SDTM tables as SAS XPORT files
SAS XPORT files directory:

(] Add location of SAS XPORT files to define.xm|

Browse...

Browse...

Browse...

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

[ | Adapt Variable Length for longest resuit value

[] Re-sort records using define.xml keys

[] Perform CDISC CORE validation on generated SAS XPORT files

] store link as relative path

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

Messages and error messages:

Execute Transformation on Clinical Data

Close

During development, one will usually not want to actually generate SAS-XPT files, so one can
leave the checkbox "Save Result SDTM tables as SAS XPORT files" unchecked. If one wants to
have the XPT files (e.g. for discussing the mapping results with colleagues"), one can of course
check the checkbox and provide a directory to which the XPT files need to be written to.

In our case, clicking "Execute Transformation on Clinical Data" leads to:



|£| sDTM Tables

® [ MyStudy_HV-LB

RE

4]

STUDYID DOMAIN USUBJID LB.LBSEQ LB.LBTESTCD
MyStudy_HV LB 1001 1 ALT
MyStudy_HV LE 1001 2 ALT
MyStudy_HV LB 1001 3 ALB
MyStudy_HV LB 1001 4 ALP
MyStudy_HV LB 1001 5 BILDIR
MyStudy_HV LB 1001 i BILI
MyStudy_HV LB 1001 7 CREATCLR
MyStudy_HV LB 1001 ] CA
MyStudy_HV LB 1001 ] CREAT
MyStudy_HV LB 1001 10 GGT
MyStudy_HV LB 1001 11 LDH
MyStudy_HV LB 1001 12 PHOS
MyStudy_HV LB 1001 13 K
MyStudy_HV LB 1001 14 SODIUM
MyStudy_HV LB 1001 15 PROT
MyStudy_HV LB 1001 16 TRIG
MyStudy_HV LB 1001 17 UREA
MyStudy_HV LB 1001 18 URATE
MyStudy_HV LB 1001 19 TODO
MyStudy_HV LB 1001 20 GLUC
MyStudy_HV LB 1001 21 GLOBUL
MyStudy_HV LB 1001 22 ALT
MyStudy_HV LB 1001 23 ALT
MyStudy_HV LB 1001 24 ALB
MyStudy_HV LB 1001 25 ALP
MyStudy_HV LB 1001 26 BILDIR
MyStudy_HV LB 1001 27 BILI
MyStudy_HV LB 1001 28 CREATCLR
MyStudy_HV LB 1001 29 CA
MyStudy_HV LB 1001 30 CREAT
MyStudy_HV LB 1001 3 GGT
MyStudy_HV LB 1001 32 LDH
MyStudy_HV LB 1001 33 PHOS

4 [*]

One sees that the "sequence numbers" LBSEQ are automatically created and that they restart at "1"
for each new subject, as required by the SDTM Implementation Guide:

MyStudy_HV LB 1001 77 URATE
MyStudy_HV LB 1001 78~ TODO
MyStudy_HV LB —=(1002 r ALT
MyStudy_HV LB 1002 - a— ALT
MyStudy_HV LB 1002 3 ALB

If you haven't done before yet, it is now a good idea to save your work using the menu "File - Save

define.xml".

Remark: every N minutes (default: 5 minutes) your work is automatically saved as a define.xml in
the directory "define autosave". For example:



SOTM-ETL_4_ 2 » define_autosave v | 0 2 define_aut

Mame B Anderungsdatumn Typ Grafe

SDTM-ETL_define_2022 8 9_12-14-59.xml 09.08.2022 12:15 AML-Datei 7.265 KB
SDTM-ETL_define 2022 8 9_12-19-59.xml 09.08.2022 12:20 AML-Datei 1.272 KB
SDTM-ETL_define_2022_8 9_12-24-59.xml 09.08.2022 12:25 AML-Datei 1.272 KB
SDTM-ETL_define 2022 8 9_12-29-59.xml 09.08.2022 12:30 AML-Datei 1.272 KB
SDTM-ETL_define_2022_8 9_12-34-59.xml 09.08.2022 12:35 AML-Datei 1.272 KB
SDTM-ETL_define 2022 8 9_12-39-59.xml 09.08.2022 12:40 AML-Datei 1.272 KB
SDTM-ETL_define_2022_8 9_12-44-58.xml 09.08.2022 12:45 AML-Datei 1.272 KB
SDTM-ETL_define_2022_8 9_12-43-59.xml 09.08.2022 12:50 AML-Datei 1.273 KB
SDTM-ETL_define_2022 8 9_12-535-0.cml 09.08.2022 12:35 AML-Datei 1.273 KB
SDTM-ETL_define_2022_8 9_13-0-0xml 09.08.2022 13:00 AML-Datei 1.273 KB
SDTM-ETL_define_2022_8 9 13-5-0xml 09.08.2022 13:05 AML-Datei 1.273 KB
SDTM-ETL_define_2022_8 9_13-10-0.xml 09.08.2022 1310 AML-Datei 1.273 KB
L o W T P A LA gy LU E N T T- WAl P_nl: 7 777 wn

You can change the interval time for "autosaving" using the menu "Options - Properties", and then
changing the value in the field "":

[ ] Show limited number of lines in log file

Number of last lines to display:

fsave (15

Allow postponing ODM tree node usage recalculation

Number of minutes between define.xml aut

Generating the mapping for LBTEST

If, during the CodeList-CodeList mapping one has also checked the checkbox "Also create a subset
codelist for the corresponding LBTEST ...":

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

Also create a subset codelist for the corresponding LB.LBTEST (test name) variable,

and generate the corresponding mapping script for the corresponding LB.LBTEST variable

Adlmemt armricmbles | o amedbh Fonr lonmmam ol Gk e

then a mapping script will also be generated for LBTEST, which can then be used and even edited
when necessary. If one could map all ODM codelist terms to SDTM codelist terms, there is
however an easier way to generate the LBTEST values that correspond to the LBTESTCD values
(as there is a 1:1 relationship).

Just double-click "LB.LBTEST", and the following dialog is displayed:



Use decode() function? hod

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.SUBSET
of the variable LB.LBTESTCD.

The mapping script then reduces to:
$LB.LBTEST = decode{$LB.LBTESTCD, 'CL.CE5047 LBTESTCD.SUBSET', ).

Do you want me to implement this mapping script?

Yes, please Mo, thanks

and when clicking "Yes, please", the mapping for LBTEST just reduces to:

Origin; No Origin has been added yet!

The Transformation Script

1 # Mapping using the deccde() function on codelist CL.CE5047.LBTESTCD.SUBSET of wari:
z $LB.LBIEST = deccde($LB.LBTESTCD, "CL.Cg5047.LBTESTCD.SUBSET', "'}

Essentially stating: for LBTEST, take the "decode" values of the codelist that was assigned to
LBTESTCD. When then executing the mappings, this leads to:

| £ SDTM Tables X
@ [ MyStudy_HV:LB
|| STUDYID DOMAIN USUBJID LBLBSEQ | LBLBTESTCD LBLBTEST
[MyStudy_HV LB 1001 1 ALT Alanine Aminotransferase ||
[MyStudy_HV LB 1001 2 ALT Alanine Aminotransferase L
[MyStudy_HV LB 1001 2 ALB Albumin —
[MyStudy_Hv LB 1001 4 ALP Alkaline Phosphatase
[MyStudy_Hv LB 1001 5 BILDIR Direct Bilirubin
[MyStudy_HV LB 1001 6 BILI Bilirubin
||I'u1y8tud\,r_HV LB 1001 7 CREATCLR Creatinine Clearance
[MyStudy_HV LB 1001 g CA Calcium
([MyStudy_HV LB 1001 [ CREAT Creatinine
[MyStudy_HV LB 1001 10 GGT Gamma Glutamyl Transferase
[MyStudy_HV LB 1001 11 LDH Lactate Dehydrogenase
[MyStudy_HV LB 1001 12 PHOS Phosphate
[MyStudy_HV LB 1001 13 K Potassium
[MyStudy_HV LB 1001 14 SODIUM Sodium
([MyStudy_HV LB 1001 15 FROT Protein
[MyStudy_HV LB 1001 16 TRIG Triglycerides
[MyStudy_HV LB 1001 17 UREA Urea
[MyStudy_HV LB 1001 18 URATE Urate
!!M\yStudy_HV LB 1001 19 TODO

In the case that no "decode" can be found, the value for LBTEST will just remain blank, as one can
e.g. see in row 19, where we still have "TODO" for LBTESTCD.

Getting the collected values - Using a relative path as an
alternative

In a "normal" ODM, the "Value" attribute of an item will contain the measured value, e.g.:

<ItemData ItemOID="IT.SYSBP" Value="110"/>



In a "hypervertical" structure, one Item will contain the name (parameter) of the test, and another,
the value. For example:

<ItemGroupData ItemGroupQID="IG.DEFAULT" ItemGroupRepeatKey="93">
<ItemData ItemQID="IT.StudyID" Value="MyStudyHV"/>
<ItemData ItemQID="IT.SubjectNxr" Valus="3"/>
<ItemData ItemQID="IT.EventNumber" Value="0"/>
<ItemData ItemQID="IT.ExpDeltaTime" Value="22"/>
<ItemData ItemQID="IT.ActDeltaTime" Valus="U"/>
<ItemData ItemQID="IT.AssessmDateTime" Valus="09NOV22:16:02:00"/>
<ItemData ItemQID="IT.AssessmDate" Valus="09NOV2022"/>
<ItemData ItemQID="IT.AssessmTime" Value="16:02:00"/>
<ItemData ItemQID="IT.AssessmPerfDatetime" Valus="09NOV2022:16:02:00"/>
<ItemData ItemOID="IT.ActivityName" Value="BsChem A"/>
<ItemData ItemQID="IT.PaxameterName" Valus="Albumin"/>
<ItemData ItemQID="IT/ParameterDescription" Valus="Albumin"/>
<ItemData ItemQID="IN, ParametexrValue/' Valus="45"/>
<ItemData ItemOID="IT.
<ItemData ItemOID=" :
<ItemData ItemOIl b value="g/L"/>
<ItemData ItemOID Pormat" Value="4.0"/>
<ItemData ItemOID="IT.SasInformat" Valus="BEST10."/>
</TtemGroupData>

where the value of the measurement is in another ItemData, with OID "IT.ParameterValue". So
what to do?

The first way is to use the classic way to just drag-and-drop, this time from "Parameter Value" to
LBORRES:

,. nemDef:ASSeSSmentTime VLI VL VD] WL W e V1L IR R E D)
. . MO.MOCAT MOMDSCAT  |MO.MOPDS MO.NOORRES
@ "emDEfj Assessment Performed Datetime CV.CVTEST CV.CVCAT CV.CVECAT CV.CVPOS
® liemDef - Acthvity Name MKIMKTEST  MK.MKCAT MKMKSCAT _ MKMKPOS
@ ItemDef - Activity Comments NVNVTESTCD  |NV.NVTEST NV NVCAT NV NVSCAT
® [temDef . Parameater Name DE.QETSTDTL |OE.DECAT DE.OESCAT DE.DEORRES
#® [temDef : Parameter Description RP.RPTEST RP.RPCAT RP.RPSCAT RP.RPORRES
@ ltemDef : Parameter Value RE RETESTCD |[|RERETEST RE.RECAT RE RESCAT
@ ltemDef - Numeric Result URURTEST  |URURTSTDTL |URURCAT UR.URSCAT
@ liemDef - Characer Result PCPCSCAT  |PCPCORRES |PC.PCORRESU |PC.PCSTRESC
. . PP PPORRESU |PP.PPSTRESC |PP.PPSTRESN |PP.PPSTRESU
."emDeﬁFGmHHEdN“me”CResmt PE PESCAT PEPEBODSYS |PE.PEORRES  |PE.PEORRESU
© ltemDef - Formatied Character result FTFTSCAT FTFTPOS FTFTORRES _ FTFTORRESU
@ ItemDef - Unit NS0S0RRES |N8.0SORRESU |0S.0SSTRESC |0S5.QSSTRESH
@ ltemDef : SasFormat RS.RSTEST RS.RSCAT RS.RSSCAT RS.RSORRES
@ ltemDef : Sasinformat SC.SCORRES |SC.5CORRESU |SC.SCSTRESC [SC.SCSTRESH
@ ltemDef : Coding_System S5.850RRES  |55.8955TRESC  |53.558TAT 55 SSREASND
@ ltemDef - Parameter Naotes TUTEST TUTUCRRES  TUTUSTRESC [TUTUMANM
@ liemDef - Sasinformat TR.I™IEST TRTRORRES [TR.TRORRESU [TRTRSTRESC
# HtemDef - Coding_System SVSPOB—_  |[VS.VSORRES  [VSVSORRESU [VS.VSSTRESC
== LB.LBSCAT ~|LBLBORRES |LBLBORRESU |LBLEORNRLO
@ ltemDef: Coding level 1 code
& ltemDef : Cading level 1 value
@& ltemDef: Coding level 2 code
@ ltemDef: Coding level 2 value

One can now just use "Import XPath expression for ItemData Value attribute ...":



@ Import [temDef: Parameter Value - for S0TM Variable LB.LBORRES

? i® Import XPath expression for ltemData Value attribute {from Clinical Data)

i) Import XPath expression for another ltemData attribute/subelement (from Clinical Data)

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

Generalize for all StudyEvents
[ ] Generalize for all Forms
[ ] Generalize for all ltemGroups

[ ] Generalize for all ltems

Except for ..

Except for ..

Except for ..

Except for ..

No Exceptions
No Exceptions
No Exceptions

No Exceptions

Only for ..

Only for ..

Only for ..

Only for ..

No Inclusions
No Inclusions
No Inclusions

No Inclusions

ODM ItemDef Lenghth: 341
[ ] Set SDTM Variable Length to ODM [temDef Length

SDTM Variable Length: 341

[ ] view/Edit XPath expression (advanced)

leading to a mapping script:

Origin: No Origin has been added yet!
The Transformation Script

OK Cancel

2 4 Generalized for all StudyEvents

4

1 # Mapping using ODM element ItemData with ItemOID IT.ParameterValue

3 sLB.LBORRES = xpath(/StudvEventData/FormData[@FormQID="F.DEFRAULT" ]/ ItemGroupData [@ItemGroup0Il="1G. DEFA

and to the result when executing the mappings:

']/ItemData[@Item0ID="1IT.ParamstarvValus']/EValue) ;




|| SDTM Tables X
@ | MyStudy_HV:LB
USUBJID LB.LBSEQ LB.LBTESTCD LB.LBTEST LB.LBORRES LB.LBORRESU
001 1 ALT Alanine Aminotransfe.. |13 LIl -
001 2 AST Aspartate Aminofrans...|16 Uil L
1001 ALB Albumin 45 olL u
001 4 ALP Alkaline Phosphatase |46 UL
001 5 BILDIR Direct Bilirubin M umaliC
001 i BILI Bilirubin 4 umaliC
001 7 CREATCLR Creatinine Clearance |125 mbL/min
001 8 CA Calcium 2.32 mmolil
001 9 CREAT Creatinine 53 umaliC
001 10 GGT Gamma Glutamyl Tra...|8 UL
001 11 LDH L actate Dehydrogena...|138 il
001 12 PHOS Phosphate 1.23 mmolil
001 13 K Potassium 4.2 mmolil
001 14 SODIUM Sodium 141 mmoliL
001 15 PROT Protein 65 all
001 16 TRIG Triglycerides 0.41 mmolil
001 17 UREA Urea 3.9 mmoliL
001 18 URATE Urate 0.20 mmoliL
001 19 GLUC Glucose 5.0 mmoliL
001 20 ALT Alanine Aminotransfe...|16 UL
001 21 AST Aspartate Aminotrans. |16 il
001 22 ALB Albumin 44 alL
001 23 ALP Alkaline Phosphatase |53 Ui
001 24 BILDIR Direct Bilirubin 2 umaliC
001 25 BILI Bilirubin 3 umaliC
001 26 CREATCLR Creatinine Clearance |[124 mbL/min
001 27 CA Calcium 2.27 mmoliL
001 23 CREAT Creatinine 53 umaoliL
001 29 GGT Gamma Glutamyl Tra...|9 UL
001 30 LDH Lactate Dehydrogena...| 152 UL
001 k) PHOS Phosphate 1.09 mmolil
001 32 K Potassium 4.5 mmoliL
001 33 SODIUM Sodium 140 mmoliL 1
[ Il [»
and similar for the unit, by drag-and-drop from "Unit" to LBORRESU:
. - B [ bt VA W et ] e VA W T b L W b VLA W
® temDef - Activity Name l=TCD MKMKTEST MK.MKCAT MK.MKSCAT  |MK.MKPOS
® [temDef . Activity Comments IKGRP |NVINVTESTCD |NV.NVTEST NV.NVCAT NV.NVSCAT
® temDef: Parameter Name ST DE.QETSTDTL |OE.OECAT OE.OESCAT OE.OEORRES
® [temDef: Parameter Description {lsTcD |RP.RPTEST RP.RPCAT RP RPSCAT RP RPORRES
® [temDef: Parameter Value JIKGRP |RE.RETESTCD |RE.RETEST RE.RECAT RE.RESCAT
& ltermDef Numeric Result {FSTCD |UR.URTEST URURTSTDTL |UR.URCAT URURSCAT
® llerDef. Characer Resul | RES o PFORRESU b hPoTRESG lob FSTRESN lbb LFSTRESL
® lfemDef: Formatted Numeric Result Ir PEPESCAT _ |PEPEBODSYS |PEPEORRES |PE.PEORRESU
® temDef: Formatied Character result DE FT.FTSCAT FT.FTPOS FT.FTORRES _ |FT.FTORRESU
# [temDef” Unit =| AT 05S0S0RRES |[0S.0SORRESU |0S.0SSTRESC |QS.QSSTRESN
# temDef: SasFormat J|lsTCD  |RS.RSTEST RS.RSCAT RS.RSSCAT RS.RSORRES
® temDef: Sasinformat ifeaT SC.SCORRES |SC.SCORRESU [SC.SCSTRESC |SC.SCSTRESHN
& temDef: Coding_System E SS.SS0RRES  |S5.9SSTRESC  [SS.5SSTAT 55.5SREASND
# [temDef: Parameter Motes 3 TUTUTEST TUTUORRES [TUTUSTRESC [TU.TUMNAM
@ ltemDef Sasinformat STCD [TRTRIEST TRTRORRES [TR.TRORRESU [TRTRSTRESC
® ltemDer Coding. System R VS VSPOS -"""'-ESJLSORREE SVSORRESU [VS.VSSTRESC
@ temDef - Coding level 1 code : T LB LBSCAT | BLEC™RES _|LBLBORRESU |LB.LEORMRLO
& [temNef Coading level 1 value ||

leading to the result:




| £ SDTM Tables

®

My Study_HV:LB

USUBJID LB.LBSEQ LB.LBTESTCD LB.LBTEST LB.LBORRES LB.LBORRESU
001 1 ALT Alanine Aminotransfe...[13 UiL -
001 2 AST Aspartate Aminotrans...[16 UL L
001 3 ALB Albumin 45 g/lL |
001 4 ALP Alkaline Phosphatase |46 UL
001 5 BILDIR Direct Bilirubin M umaliL
001 6 BILI Bilirubin 4 umaliL
001 7 CREATCLR Creatinine Clearance |125 mbL/min
001 g CA Calcium 2.32 mmoaliL
001 9 CREAT Creatinine 53 umaliL
001 10 GGT Gamma Glutamyl Tra... |8 UL
001 11 LDH Lactate Dehydrogena...|138 UL
001 12 PHOS Phosphate 1.23 mmal/L
001 13 K Potassium 4.2 mmaol/L
001 14 SODIUM Sodium 141 mmoaliL
001 15 PROT Protein 65 g/lL
001 16 TRIG Triglycerides 0.41 mmaliL
001 17 UREA Urea 39 mmaliL
001 18 URATE Urate 0.20 mmal/L
001 19 GLUC Glucose 5.0 mmaol/L
001 20 ALT Alanine Aminotransfe... |16 JiL
001 21 AST Aspartate Aminotrans...[16 UL
001 22 ALB Albumin 44 g/lL
001 23 ALP Alkaline Phosphatase |53 UL
001 24 BILDIR Direct Bilirubin 2 umaliL
001 25 BILI Bilirubin 3 umaliL
001 26 CREATCLR Creatinine Clearance |[124 mbL/min
001 27 CA Calcium 2.27 mmoaliL
001 28 CREAT Creatinine 53 umaliL
001 29 GGT Gamma Glutamyl Tra...|9 UL
001 30 LDH Lactate Dehydrogena...|152 UL
001 31 PHOS Phosphate 1.09 mmal/L
001 32 K Potassium 4.5 mmaol/L
001 33 SODIUM Sodium 140 mmoaliL =
4 Il >

Reason is that the generated transformation (in XSLT) will look for the shortest path between the
items one is iterating over (and which correspond to LBTESTCD) and the "ItemData" for the
"Parameter Value" and "Unit" respectively.

However, this sometimes may go wrong, especially when one has changed the XPath expression for
LBTESTCD. In such cases, there is however an easy method to still get everything right.

Essentially, the LBTESTCD is e.g. retrieved from the "ItemData" with
ItemOID="IT.ParameterName" with value "ALAT":

<ItemGroupData ItemGroupCID="IG.DEFAULT" ItemGroupRepeatKey="91">

<ItemData ItemOID="IT.StudyID" Value="MyStudyHV"/>

<ItemData ItemOID="IT.SubjectNr" Value="3"/>

<ItemData ItemO0ID="IT.EventNumber" Valus="0"/>

<ItemData ItemOID="IT.ExpDeltaTime" Value="22"/>

<ItemData ItemOID="IT.ActDeltaTime" Value="U"/>

<ItemData ItemOID="IT.AssessmDateTime" Valus="09NOV22:16:02:00"/>
<ItemData ItemOID="IT.AssessmDate" Value="03NOV2022"/>

<ItemData ItemOID="IT.AssessmTime" Value="16:02:00"/>

<ItemData ItemOID="IT.AssessmPerfDatetime"” Valus="09NOV2022:16:02:00"/>
<ItemData ItemOID=" pctiyityName" Value="BsChem A"/>

<ItemData ItemOIDE"IT.ParameterName" alue

<ItemData ItemOID="IT-Param 2 iption" Vim=="Alanine Aminotransferase (GPT)"/>
<ItemData ItemQID="IT.ParameterValue" Value="13"/>

<ItemData ItemOID="IT.ParameterValueNumeric" Values="13"/>

<ItemData ItemOID="IT.ParameterValueNumericFormatted" Value="13"/>
<ItemData ItemOID="IT.Unit" Value="U/L"/>



and the relative path to the captured value is simply:
./ItemData|@ItemOID="IT.ParameterValue']/@Value

meaning: go one level up (".."), then go down to the ItemData with the "ItemOID"
"IT.ParameterValue" and then take the value of the "Value" attribute. Schematically:

<ItemGroupData ItemGroupCID="IG.DEFAULT" ItemGroupRepeatKey="91">
<ItemData ItemOND="IT.StudyID" Value="MyStudyHV"/>

<ItemData ItemQOIR="IT.SubjectNr" Value="3"/>

<ItemData EventNumber" Valus="0"/>

<ItemData I ID"IT.ExpDeltaTime" Value="22"/>

<ItemData ActDeltaTime" Value="U"/>

<ItemData I .AssessmDateTime" Value="09NOV22:16:02:00"/>

<ItemData I .AssessmDate" Valus="09NOV2022"/>

<ItemData .AssessmTime" Values="16:02:00"/>

<ItemData AssessmPerfDatetime"” Value="09NOV2022:16:02:00"/>
temData I AotivityName" Value="BsChem A"/>

<ItemData ) Yal @
I D="IT—PaxamatorNasg "pticon”

<ItemData I . SiT=—""A
<ItemData ZtemO:l"IT.ParameterValue‘!Ja;ue="13"
<ItemData ZtemOZD="IT.Parame'“agzﬂﬁﬂﬁ i FEItie="13"/>

<ItemData ItemOID="IT.ParameterValueNumericFormatted" Value="13"/>
<ItemData ItemOID="IT.Unit" Value="U/L"/>

So, the captured values can also be retrieved by the very simple script:
$LB.LBORRES = xpath(../ItemData[ @ItemOID="IT.ParameterValue']/@ Value);

Origin: Mo Origin has been added yet!

The Transformation Script

1 # Mapping using OLCM element ItemData with Item0ID IT.FParameterValue
$# Generalized for all StudyEwvents

2
3 %LB.LBORRES = xpath(../ItemData[@Iltem0ID="IT.FaramsterValus"]/BValus):
4

Especially somewhat advanced users with some XPath knowledge prefer this method, writing their

own XPath expressions, as it leads to clearer code and is more "bomb proof" than using the "drag-
and-drop" method.

Similarly for LBORRESU:

Origin: No Origin has been added yet!
The Transformation Script

1 # Mapping using ODM element ItemData with ItemQID IT.Unit
2 # Generalized for all StudyEwvents

3 #LB.LBORRESU = xpath{../ItemData[@Iltem0ID="IT.Unit"']/@Valus):

and leading to exactly the same result as above.

So, if one encounters problems with retrieving values for --ORRES and --ORRESU variables (but



also for other variables like timing variables) in ODMs with hypervertical structures, the "xpath"
method is always a good alternative.

Developing mappings and assigning values for LBSPEC,
LBSTRESC, LBSTRESN, LBSTRESU

We will not go into much detail about doing unit conversions to "standardize" in LBSTRESN,
LBSTRESC (usually a copy of LBSTRESN in case of numeric values) and LBSTRESU
("standardized unit"). This is well explained in other tutorials, such as "Performing Unit
Conversions in SDTM-ETL" and "Using RESTful Web Services".

Especially when the LOINC code is available of the test, unit conversion from "US conventional"
to "SI" units and the other way around, is very easy, and can be fully automated without the need
for "conversion tables. Also, the regulatory requirements for the use of units differs between
regulatory authorities, and even sometimes between reviewers within the same authority.

For LBSPEC, the case is simple here. As we limited our initial selection to blood serum tests, we
can simply hard code as:

$LB.LBSPEC ='SERUM;

In case of different specimen for different tests, one will either be able to use the "CodeList-
CodeList Mapping" wizard (as also LBSPEC is under controlled terminology by CDISC), or using
a relative simple "if-elsif-else" structure (see the base tutorials).

This then leads to:

| £ SDTM Tables

@ [ MyStudy_v:LB

STUDYID DOMAIN UsSUBJID LB.LBSEQ LB.LBTESTCD LB.LBTEST LB.LBORRES LB.LBORRESU LB.LBSPEC
MyStudy_HY LB 1001 1 ALT Alanine Aminotransfe...|13 Uil SERUM
MyStudy_HY LB 1001 2 AST Aspartate Aminotrans._|16 UL SERUM
MyStudy_HY LB 1001 3 ALB Albumin 45 g/l SERUM
MyStudy_HV LB 1001 4 ALP Alkaling Phosphatase |46 UiL SERUM
MyStudy_HY LB 1001 5 BILDIR. Direct Bilirubin M umol/L SERUM
MyStudy_HV LB 1001 6 BILI Bilirubin 4 umal/L SERUM
MyStudy_HY LB 1001 7 CREATCLR Creatinine Clearance [125 mL/min SERUM
MyStudy_HY LB 1001 8 CA Calcium 2.32 mmoliL SERUM
'EdﬁtudLHV LB 1001 9 CREAT Creatinine 53 umol/L SERUM
MyStudy_HY LB 1001 10 GGT Gamma Glutamyl Tra... 8 uiL SERUM
|I'v'|\dStud\LHV LB 1001 11 LDH Lactate Dehydrogena... | 138 UiL SERUM
MyStudy_HY LB 1001 12 PHOS Phosphate 1.23 mmoliL SERUM
HMyStudy_HV LB 1001 13 K Potassium 4.2 mmaliL SERUM
”MvStud\LHV LB 1001 14 SODIUM Sodium 141 mmoliL SERUM
”@Gtudy_HV LB 1001 15 PROT Protein 65 |laiL SERUM
MyStudy_HY LB 1001 16 TRIG Triglycerides 0.41 mmoliL SERUM
MyStudy_HY LB 1001 17 UREA Urea 3.9 mmoliL SERUM
MyStudy_HV LB 1001 18 URATE Urate 0.20 mmaliL SERUM
MyStudy_HY LB 1001 19 GLUC Glucose 5.0 mmoliL SERUM
|MyStudLHV LB 1001 20 ALT Alanine Aminotransfe |16 UL SERUM
MyStudy_HY LB 1001 21 IAST ‘Aspartate Aminotrans... |18 Uil SERUM
[MyStudy_HV LB 1001 22 ALB Albumin 44 gil SERUN
”MvStud\LHV LB 1001 22 IALP Alkaline Phosphatase |53 uiL SERUM
”@Gtudy_HV LB 1001 24 BILDIR Direct Bilirubin 2 umollL SERUM
MyStudy_HV LB 1001 25 BILI Bilirubin 3 umal/L SERUM
MyStudy_HY LB 1001 26 CREATCLR Creatinine Clearance 124 mL/min SERUM
MyStudy_HV LB 1001 27 CA Calcium 227 mmaliL SERUM
MyStudy_HY LB 1001 28 CREAT Creatinine 53 umol/L SERUM
MyStudy_HV LB 1001 29 GGT Gamma Glutamyl Tra... |9 UiL SERUM
MyStudy_HV LB 1001 20 LDH Lactate Dehydrogena...| 152 uiL SERUM
MyStudy_HV LB 1001 31 PHOS Phosphate 1.09 mmaliL SERUM
MyStudy_HY LB 1001 32 K Potassium 4.5 mmoliL SERUM
MStudy_HV LB 1001 33 SODIUM Sodium 140 mmoliL SERUM

[«1



http://www.xml4pharma.com/SDTM-ETL/tutorials/Performing_Unit_Conversions_SDTM-ETL.pdf
http://www.xml4pharma.com/SDTM-ETL/tutorials/Performing_Unit_Conversions_SDTM-ETL.pdf
http://www.xml4pharma.com/SDTM-ETL/tutorials/RESTful_WebServices_v_4_0.pdf

Timing Variables and date and time formatting

Some may already have seen that the collection date is formatted in a somewhat unusual way:

<TtemData
<ItemData
<TtemData

<ItemData
<TtemDatsa

ItemOID="IT.
ItemOID="IT.
ItemOID="IT.
ItemOID="IT.

T+emNTN="TM

AssessmDateTime" Value="09NOV22:16:02:00"/>
AssessmDate" Value="09NOV2022"/>

AssessmTime" Value="16:02:00"/>
AssessmPerfDatetime” Value="09NOV2022:16:02:00"/>

ActiwvituNama” Talne="RarCham A" />

Even more complicated is that in some cases the time part is missing in which the value for
"AssessmTime" is "U", and that in some cases, also the date itself is missing, e.g. when the test was
not done, but there is still an entry in the source data. In such a case, one will need to decide
whether to include that data point, or exclude such "not done" data points without a date or time
right from the start. The latter can lead to somewhat more complex XPath expressions for

LBTESTCD.

However, the SDTM standard requires that dates and times need to be formatted in ISO-8601
format. This then requires a mapping script like:



OLLECTIONDRATE = xpath{../ItemData[@Item0ID="IT.A=s3==ssmDate"]/EValue);
OLLECTIONTIME = xpath{../ItemData[@Item0ID="IT.AsscssmTime"]/@Value) ;
DAY = substring ($COLLECTIONDRTE,1,2):
SMONTHSTR = tring ($COLLECTIONDRTE, 3, 3)
$YELR = substring ($COLLECTIONDATE, &,4);
if (sMONTHSTR="JRN") |
SMONTH = "01";

} elsif (;MONTHSTR='FEB"') |

$MONTH = "02';
elsif ($MONTHSTR="MAR'} |

SMONTH = "03';
elsif ($MONTHSTR="LFR'} |

SMONTH = "04';
elsif ($MONTHSTR="MAY') |

SMONTH = "05';:
elsif ($MONTHSTR="JUN') |

SMONTH = "06";
elsif (§MONTHSTR="JUL"'} |

SMONTH = "07";
elsif (§MONTHSTR="RUG"} |

$MONTH = "028°;
elsif ($MONTHSTR="SEF'} |

$MONTH = "09";
elsif ($MONTHSTR="0CT'}) |

SMONTH = "10';
elsif ($MONTHSTR="NIV'} |

SMONTH = "11';
elsif ($MONTHSTR="LDEC') |

SMONTH = "12';
1 else |
$MONTH = "INVALID':

0
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}
# Sometimes the hour part does not have a leading "0' for hours before mid day
if{string-1 h ($COLLECTIONTIME) = T7) |
"""" , SCOLLECTIONTIME) ;

} elsif ($COLLECTIONTIME = "U'} |

$TIME = "";
} else |

$TIME = $COLLECTIONTIME;
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}
if ($COLLECTIONDATE !'= '' and $COLLECTIONDATE '= 'U') |
if ($TIME !'= "") |
$1LB.IBDOTC = concat ($YERR,'-', sMONTH, "-", $DAY,"T", sTIME);
]} else |
$LB.IBDOTC = concat ($YERR,'-', sMONTH, "-", $DAY) ;
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}
1} else |
$LB.LBOTC = '';

)
o

=
i

This script can be used over and over again for a lot of --DTC variables, just by copy-and-paste.
However, if one usually obtains dates and times in this somewhat unusual format, it is well worth to
invest some to and develop a "custom function" in XSLT. Such a custom function can e.g. be found
in the file "functions.xsl" in the directory "stylesheets", as the "my DateTimeTolso" function,
which transforms dates and datetimes formatted as "ddMMMyyyyTaa:bb:cc" to ISO8601 date and
datetime:



<xsl:function name="sdtm-etl:my DateTimeToIso">
<!-— takes a date formatted as ddMMMyyyyTaasbb:ed (with the time parts being optiocnal) and returns the ISO-8601 representation ——>
<xsl:param name="datetime"/>
<xsl:variable name="BLANK"/>
<xsl:variable name="MONTHPART" select="substring($datetime,b3,63)"/>
<zsl:variable name="DAYPART" select="substring($datetime,1,2)"/>
<xsl:variable name="YEARPART" sclect="substring($datetime, 6,64)"/>
<xsl:variable name="TIMEPARTORIG" select="substring-after ($§datetime,'T')"/>
<xsl:variable name="HOURSPARTORIG" select="tokenize ($TIMEPARTORIG,': [117/>
<xsl:variable name="MINUTESPARTORIG" select="tokenize ($TIMEPARTORIG, Yy [21m/>
<xsl:variable name="SECONDSPARTORIG" select="tokenize ($TIMEPARTORIG,':')[3]"/>
<xsl:variable name="HOURSPART">
<xsl:choose>
<xsl:when test="string-length ($HOURSPARTORIG) = 2"><xsl:value-of select="$HOURSPARTORIG"/></xsl:when>
<xzsl:when test="string-length ($HOURSPARTORIG) = 1l">»<xsl:value—of select="concat('0',$HOURSPARTORIG)"/></xsl:when>
<xsl:when test="string-length ($HOURSPARTORIG) = 0"></xsl:when>
<xsl:otherwise>INVALID HOURS</xsl:otherwise>
</zsl:choose> N
</zsl:variable>
<xsl:variable name="MINUTESPART">
<xsl:choose>
<xsl:when test="string-length ($MINUTESPARTORIG)
<xsl:when test="string-length (SMINUTESPARTORIG)
<xsl:when test="string-length ($MINUTESPARTORIG)
<xsl:otherwise>INVALID MINUTES</xsl:otherwise>
</zsl:choose> N
</zsl:variable>
<xsl:variable name="SECONDSPART">
<xsl:choose>
<xsl:when test="string-length (§SECONDSPARTORIG)
<xzsl:when test="string-length ($SECONDSPARTORIG)
<xsl:when test="string-length (§SECONDSPARTORICG)
<xsl:otherwise>INVALID SECONDS</xsl:otherwise>
</xsl:choose> N
</zsl:variable>
<xsl:variable name="MONTH">
<xsl:choose>
<xsl:when test="§MONTHPART=''"></xsl:when><!-- empty (missing/incomplete)-->
<xsl:when test="$MONTHPART='JAN'">01</xsl:when>
<xsl:when test="SMONTHPART='FEB'">02</xsl:when>
<xzsl:when test="$MONTHPART='MAR'">03</xsl:when>
<xsl:when test="SMONTHPART='APR'">04</xsl:when>

2"><xsl:value—of
1v><xsl:value-of
0"></xsl:when>

elect="$MINUTESPARTORIG" /></xsl:when>

s
select="concat ('0',SMINUTESPARTORIG) "/></xsl:when>

2"><xsl:value-of
1v><xsl:value-of
0"></xsl:when>

elect="§SECONDSPARTORIG" /></xsl:when>
elect="concat ('0', $SECONDSPARTORIG) "/></xsl:when>

The date/time format we have in our case (see above) is only slightly different from the one used by
the "my_DateTimeTolso" function, so that one can easily adapt it, or add a new one based on this
example function. Such "custom functions" of course need a bit of time to develop and test, but this
investment is very well worth spending. And of course you can always ask us to develop a "custom
function" for you.

For the timing variables VISITNUM and VISIT, one can again use drag and drop, starting from the
StudyEvent level, or use a relative path in the script. For example:

Origin: No Origin has been added yet!

- The Transformation Script
1 VISITID = xpath{../../../B5tudyEvent0ID);
2 SVISITHUM = substring-after($VISITID,"'."):;
3 §LB.VISIT = concat('"WISIT ',sVISITHUM)

as the StudyEvent-OID values are "SE.0", "SE.1, ... "SE.99".
The XPath expression essentially means: "go three levels up (to StudyEvent) and take the value of
the StudyEventOID attribute".

For the -DY variables, one will probably want to first generate a "GLOBAL" domain, to store the
reference date that can then be used in all mappings. Please see the tutorial "Creating and working
with Subject Global Variables".



http://www.xml4pharma.com/SDTM-ETL/tutorials/Creating_working_Global_Variables.pdf
http://www.xml4pharma.com/SDTM-ETL/tutorials/Creating_working_Global_Variables.pdf

Conclusions

Working with ODM files representing "hypervertical”" structures in SDTM-ETL is slightly different
from working with "classic" ODM files where each Item ("ItemDef" - "ItemData" pair) represents a
single test or question on a form or from a data transfer.

In the case of "hypervertical" structures, the most prominent differences are:

- the "Item" in an hypervertical structure no longer represents a single data point, but only one of
the attributes of a test or question, which is represented by the parent "ItemGroup".

- thus, when doing drag-and-drop of an Item that represents the code or identifier for the test (e.g.
"Parameter Name", to a "--TESTCD" variable in a Findings domain instance, one needs to select
"Import XPath expression for ItemData Value attribute (from ClinicalData)" as the latter contains
the identifier of the test or question. See section "Generating the mapping for LBTESTCD".

- In the next step, when the system proposes to use the "CodeList-CodeList Mapping Wizard",
ensure that the checkbox "First make a pre-selection of the ODM coded values" is checked,
allowing to select the codes for the parameters that are representing the tests for the specific domain
(or subset domain).

- when doing drag-and-drop of an Item that represents the value for the test (or question answer),
e.g. "Parameter Value", to --ORRES (or --TERM in the case of Events) variables one can (as in the
case of "classic" ODM), use "Import XPath expression for [temData Value attribute ..."

- for further "qualifier" SDTM variables such as --SPEC, one can also use drag-and-drop. When this
leads to problems (when one has e.g. manually edited the XPath expression for the selection), one
can also use a relative XPath expression, which usually reduces to something like:

$AA.AAAA = xpath(../ItemData] @ItemOID="XXX']/@ Value);

where SAA.AAAA represents the SDTM variable and XXX represents the ItemOID of the item in
the OID structure.

- When dates and date-times in the source are not in ISO-8601 format (required by SDTM) yet, one
will need to generate a mapping script for date/time conversions to ISO-8601. In such a case, one
may consider to generate a function for this in XSLT and add it to the file "functions.xsl" in the
"stylesheets" folder. If there is no in-house XSLT knowledge, you can always ask us to develop
such a function.



