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Sometimes, we have the case that a data point is to be derived from other data points within
the same Findings dataset. A typical example is BMI (Body Mass Index).

Introduction

Normally, such calculations are done in the EDC system itself, either "on the fly", or at ODM
export time. However ...

SDTM should not contain "derived data" - these should go in ADaM. Unfortunately,
regulatory authorities (especially FDA) have forced the CDISC SDTM development team to
add more and more "derived" variables into SDTM, as their tools are too primitive to have
these calculations done by the reviewers themselves. Typical examples are the --DY variables
and more recently, the --LOBXFL variables.

As these are variables in SDTM itself, this is not what we mean here.

What we mean are existing SDTM variables like --ORRES that need to be populated with
values that were not collected, like BMI.

We will provide a few possibilities to deal with such, some on the level of the ODM, some
using SDTM-ETL. The latter are not very elegant, but they do solve the problem

A. Derivation within the ODM export

One possibility is of course to "correct" this within the ODM itself.

Suppose we have the following structure with vital signs data points:

<ItemGroupDef s "Physical Exam" "IG_FE BASE™ "Ho™ "PHYEXBAS™ >
<Description’
<IranslatedIext "en">Physical examination: Base</Translatedlext>
<TranslatedText "fr">Examination du corps: Base</TranslatedText>
<IranslatedIext "de">Korperuntersuchung: Basis</Translatedlext>
<TranslatedText "ko">00 O0: O0</TranslatedText:
</Description:
<ItemRef "I_HEIGHT™ "Yes™ "1t
<ItemRef "I_WEIGHT™ "Yea™ "N/
<ItemRef "I_SYSBE" "No" A
<ItemRef "I_DIABE" "Yes™ e
<ItemRef "COND.DBP.DIZZY™ "I_DIZZIY™ "Yes" - R
<Rlias "SDTM™ vs"
</IltemcroupDef>

where "BMI" is missing indeed.
If we want to add it, we need to edit the ODM metadata (can be with a suitable, perhaps
"visual", tool, so not necessary an XML editor. The result would then e.g. be:



<ItemGroupDef s "Weekly Physical Exam" "IG_PE_WEEE™ "HNao™ "PHYEX" >

<Description>
<TranslatedText "en"»Physical Examination: Week</TranslatedText>
<TranslatedText "fr">Examination du corps: Semaine</TranslatedIext>
<TranslatedText-Eorperuntersuchung: Woche</TranslatedText>
<TranslatedText "ko">0000:0 </TranslatedText>
«</Degcription>
<ItemRef "I_WEIGHT" "Yes" i
<ItemRef "I_SYSBP" "Yes" 2"/
<ItemRef "I_DIRBE™ "Yes" "3
<ItemRef "I_DIRBE™ "Yes" 4
<ItemBef ItemQID="I_ BMI™ "No™ "§" MethodOID="METH.BMI"/:>
<ItemRef "COND.DBP.DIZZY™ "I_DIZZY" "Yes™ "E" S
<hlias "SDTM" "WETS

</ ItemGroupDef>

having inserted an additional item, for which we can also add a reference to a "MethodDef"
for describing the derivation, if desired.

One should then also add the corresponding "ItemDef" to the metadata part in the ODM. For
example:

<ItemDef "I _BMI" "float™ "l "BMI™ "VSORERES™ >

<hlias "SDIM" "WSORRES WHERE VSTESTCD=BMI"/>
</ItemDef>

Notice the "annotation" "Alias" stating where this will go into in SDTM. This annotation is
not really necessary, but can be helpful for unexperienced mappers.

Usually using a program (we don't want to do this manually if course), we then add the values
for the BMI in the "ClinicalData" part, e.g. leading to:

<ItemsroupData "IG_FE_BRSE™>

<ItemData "I _HEIGHT" 163"
<MeasurementUnitRet "MU_CM"/>

</ItemData>

<ItemData "I _WEIGHT" B [
<MeasurementlUnitRet "MU_EGT />

</ItemData>

<ItemData "I_SYSBE" 120"
<MeasurementlUnitRef "MU_MMHG™ />

</ItemData>

<ItemData "I _DIABE™ "E0"s
<MeasurementlUnitRet "MU_MMHG" />

</ItemData>

<!—— Calculated BMI, not collected -—->

<ItemData "I_BMI™ "24.16">
<!— If wanted, we can also add a "MeasurementUnitBef here,

pointing to the unit defining kg/m2—->
</ItemData>
<ItemData "I_DIZZY" "1m/
</ItemGroupData
As we then have both the metadata as well as clinical data for BMI, we can just proceed as
usual, as e.g. described in the tutorial "Adding Mappings for the Vital Signs Domain".

As this requires adding data point definitions in, and calculations on an existing ODM
(probably generating a new ODM), this may not always be the most appropriate choice.

As already stated however, such calculation should normally be done within the EDC system


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

anyway.

B. Derivation in SDTM-ETL

Essentially, SDTM-ETL can only treat information that is available in the ODM file. For the
cases that no ODM file is available, there is the "ODM Generator", which can generate ODM
files starting from spreadsheets (using a CSV export), or SAS Transport datasets, or any other
"text-based" file. Such generated ODM files can also be merged into a single one using the
"ODMMerger", that can be obtained together with the "ODMGenerator". If the data is
however already organized per domain, merging into a single large ODM file is not always
necessary.

A major property of ODM is that it only contains data points for which there is data. If a data
point like for "BMI" was not collected or derived with the EDC system, there will simply be
no "[temData" line for it in the ODM. Essentially, as SDTM-ETL is based on retrieval of data
from the ODM, this would mean that "BMI" cannot be added if it is not in the ODM.

There is however a "workaround" that can be used.

Suppose we have the following mappings defined:

¢ [ StudyEventDef : Baseline Visit et s
? ﬁFormDef:Baselme Visit Form 1 # Mapping using ODM element ItemData with ItemOID I_HEIGHT - wvalue from attribu
o [ Description 2 # Generalized for all StudyEvents
o 9 temGroupDef : Common 3% GEneral:ILzed for all Forms wlthln.the StudyEvent
°-ﬁHemGroupDef:Demograpnlcs 4 # Esneral%zed fcr all ItEmGrEl.lpS.h‘lthln thEﬂFcr‘m
O-E\temGroupDef:Smokmg History 5 % .:Ene%‘allzed for all Ttems within the ItemGroup B
@ﬁnemcroupDer'Drinking History 6 # Mapping for ODM Items [I DIABF, I DIZEY, I HEIGHT, I SYSBF, I WEIGHT] tec SDIM
. . 7 # with Codelist OID "CL.CE€741.VSIESTCD.SUBSET"
¢ [ temGroupDef : Physical Exam g ' or EStudyEventOID:
o= 9 Description a
o @ ltemDef - Height 10
o # ltemDef . Weight 11 } elsif ($CODEDVALUE
o # ltemDef : Systolic BP 1z  sNEWCODEDVALUE = 'DIZZYNES';
< # ltemDef : Diastolic BP 13 } elsif ($CODEDVALUE == "I _HEIGHI') [
o @ [temDef: Dizzyness at low DBP 14 SHEWCODEDVALUE = '"HEIGHT':
D Alias : [SDTM]: VS 15 } elsif ($CODEDVALUE == "I_SYSEP') {
o= (9 ltemGroupDef : XRay 16  SNEWCODEDVALUE = 'SYSBE';
o [ ltemGroupDef : Complaints due to smoking 17 } elsif (SCODEDVALUE == 'I WEIGHT') [
o 3 FormDef : Prior or Concomitant Medications (ACR 13 SMEWCODEDVALUE = 'WEIGHT':
o~ 3 FormDef : Laboratory 19 |} elsif (SCODEDVALUE == ') {
o [ StudyEventDef : Week 1 Visit g  SHEWCODEIVALDE = ™
o [ StudyEventDef : Week 2 Visit 2l } else |
o~ [ StudyEventDef : Patient Diary Event zj } e
o= [ StudyEventDef : Adverse Event 24 $VS.VSTESTCD = SHNEWCODEDVALUE

o= [ CodeList: Sex
o ™ Mndel ist- Rars

As one can see. there is nothing for "BMI".
However, as we do have "Weight" and "Height", we can treat this separately, generating a
separate dataset for it, and then merge that with the one without BMI.

In our main GUI window, we have:

ilIFA STUDYID DOMAIN USUBJID FA.FASEQ FA.FAGRPID FA.FASPID FAFATESTCD  [FAFATES

ilsR STUDYID DOMAIN USUBJID SR.SRSEQ SR.SRGRPID  [SR.SRREFID SR.SRSPID SR.SRTES

|RELREC STUDYID ROOMAIN USUBJID IDVAR IDVARVAL RELTYPE RELID

‘|sUPPQUAL STUDYID ROOMAIN USUBJID IDVAR IDVARVAL ONAK OLABEL QVAL

‘|cES:DM STUDYID DOMAIN USUBJID SUBJID DM.RFSTDTC  [DM.RFENDTC  [DM.RFXSTDTC |DM.RFXE!

i|cES.LB STUDYID DOMAIN USUBJID LB.LBSEQ LB.LBGRPID LB.LBREFID LB.LBSPID LB.LBTES
~| {[CESVS STUDYID DOMAIN USUBJID VS WSSEQ 5.VSGRPID S.VSSPID MSVSTESTED VS VSTES

A I I

Now, we select the first cell "CES:VS" in the last row, and drag-and-drop it on itself.
Alternatively, after selecting it, we use the menu "Edit - Copy Domain/Dataset" followed by
"Edit - Paste Domain/Dataset". This then leads to the following dialog:


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

IDEE

<

EiiiF'F' STUDYID iﬂ[’]MAIN ilJP.lJFIJID iF'F' FPSED iPP PGRPID
-|PE ST % PEGRPID
|las ST RSGRPID
I gg g ? Do you want to create another instance of domain CES:VS ? :—ESEE:E
§§ 55 ST BSGRPID
§§ Tu ST Yes No Cancel TUGRFPID
§§ TR ST IRGRFPID
§§|RS STUDYID DOMAIR sUBJID RS RSSEQ R3S R3GRFID
§§||‘u’S STUDYID DOMAIN LSUBJID SVE3EQ SVEGRPID
§§||FA STUDYID DOMAIN LSUBJID FAFASED FAFAGRPID
§§||SR STUDYID DOMAIN SUBJID SR.SRSEQ SR.SRGRFPID
§§||RELREC STUDYID ROOMAIM SUBJID IDWAR IDWARVAL
§§||SUF'F'{1U13.L STUDYID ROOMAIN SUBJID IDWAR IDWVARVAL
§§||CES:DM STUDYID DOMAIN SUBJID SUBJID DM RFSTODTC
§§||DES:LEL STUDYID DOMAIN SUBJID LB.LBSEQ LB.LBGRFID
:f STUDYID CIOMAIN SUBJID VS VSSEQ SVSGRPID
§§||DES:V&M ? STUDYID CIOMAIN SUBJID VS VSSEQ SVSGRPID

: i |

asking us whether it is OK to generate another "study-specific instance" of VS. We can
already see that it is already presented as an extra row at the bottom, but we will still need to
click "Yes" to confirm. When doing so, this leads to:

Isr

COMAIN

SR.SRSEQ

SR.SRGRPID

SR.SRREFID

SR.SRSFID

S

STUDYID USUBJID
:|RELREC STUDYID RDOMAIN USUBJID IDVAR IDVARVAL RELTYPE RELID
“|SUPPQUAL STUDYID ROOMAIN USUBJID IDVAR IDVARVAL [ONAN [OLABEL o
“|lcEs:DM STUDYID DOMAIN USUBJID SUBJID DIL.RFSTDTC  |[DM.RFENDTC  [DM.RFXSTDTC D
:|cEs:LB STUDYID DOMAIN USUBJID LBLBSEQ LBLBGRPID  |LBELBREFID _ |LB.LBSPID Li
:|lcEs:vs STUDYID DOMAIN USUBJID VS.VSSEQ S.VSGRPID S.VSSPID [VS.VSTESTCD _|v
+| :[cES:VSAR STUDYID DOMAIN USUBJID VS.VSSEQ S.VSGRPID S.VSSPID VS.VSTESTCD |V
YREE Il |

Now, as we copied the first instance "CES:VS" completely to the second (automatically
assigned the ID "CES:VSAA"), when we would execute all the mappings, we would get two
identical VS datasets, one named "VS", and one named "VSAA".

Let us first rename both to make things more clear.
When selecting "CES:VS" and double-clicking it, or using the menu "Edit - SDTM Dataset
Definition Properties", we can change the ID, from:

Edit properties for S0TM dataset/domainVs with QID CES:VS

to e.g.:

? Name : |‘ufS
oID: lcEs:VS
Domain: |US

Comment: |

SAS Dataset Name: VS

Purpose ;

External document for comment




Edit properties for S0TM dataset/domainVs with OID CES:VS

? Name : |‘JSDR|

oID: |CES:VSOR
Domain: |‘-IS
SAS Dataset Name: [VSOR

Purpose :

Comment: |

External document for comment

just by typing in the upper field ...
We could say "VSOR" then means "VS Original"

We then do something similar for VSAA" which we rename e.g. to "VSBM", standing for
"VS BMI". Notice that it is "best practice" to limit data set names, even when they are just
temporary, to 4 characters.

What we are going to do now, is to use the second one to generate a separate dataset with just
the BMI values, and then merge that with the original one during execution time.

As BMI is derived from "weight" and "height", we first drag-and-drop "weight" from the
ODM tree to the VSTESTCD cell of the instance "VSBM":

T e T T e e JHY [5 1 UUYIL ILUMAIN UsUBJIL HU.HUSEW HUHUGRFIL HUHUREFIL HU HUSHFIL HUHUIE
o (] temGroupDef : Smoking History |os STUDVID DOMAIN USUBJID DS.DSSEQ DSDSGRPID  DS.DSREFID _ |DS.DSSPID DS.DSTEF
o [ ltlemGroupDef : Drinking History Il STUDYID DOMAIN USUBJID MH HHSEC MHMHGRPID MHMHREFID  MHMHSPID  WHMHTE
% [ temGroupDef: Physical Exam _|:loa STUDYID OhA SUB. DADASEQ DADAGRPID DA DAREFID £ DASPID ADATES
& [ Description =| /oD STUDYID OWAl SUB. DD.DDSEQ DD.DDTESTCD |DD.DDTEST _ |DD.DDORRES |DD.DDST
o 9 ltemDef : Height |EC STUDYID OMAl SUB. EGEGSEQ EGEGGRPID  |EGEGREFID _ |[EGEGEPID EG.EGTE!
o 7 temDet- Weight |iE STUDYID OHA SUB. EESEQ EIESPID EJETESTCD _|EJETEST EIECAT
B STUDYID DOWAIN USUBJID S.ISSEQ ISISGRPID IS ISREFID = 1SSPID ISISTEST
o= [ ltemDef : Systolic BP =
o o s e UDYID OhA SUB. LBLESEQ LBLBGRPID | BLBREFID _ |LB.LBSPID LBLBTES
[ [we UDYID OHA SUE. WE.MESEQ ME.MBREFID ME.METES
o [ ltemDef : Dizyness at low DBP 7 UDYID OMAI SUB. MS MSSEQ
[3 atias  [sDTM]: VS ‘It UDYID OlAl SUB. WLMISEC MISPID
o [ temGroupDef : XRay Imo TeayID DOWAIN USUBJID MO MOSEQ MOMOGRPID MOMOREFID  MOMOSPID  MOMOLN
& [ ltemGroupDef : Complaints due to smoking pc STUD: OWAIN SUB. PCPCSEQ PCPCGRPID _ PCPCREFID _ |PCPCSPID CPCTE!
o [ FormDef- Prior or Concomitant Medications (ACRO) ‘|PP’ STUDYID MAIN SUB. FP.PPSEQ FF.FPGRFI FP.PPTESTCD |PP.PPTEST PP.PPCAT
o O3 FarmDef - Laboratory ||IPE STUDYID ONRY_ SUB. PE PESEQ PEPEGRPI PE PESPID E£PETESTCD PE PETES
= SuyEvENDET Week 1 Visit |as STUDYID OWAIN SUB. 05.0SSEQ QS0SGRPID [05.08SPID S.OSTESTCD |0S.0STES
|rP STUDYID DOMAIN USUBIID RP RPSEQ RPRPGRPID  |RPRFREFID  |RPRPSFID RP.RPTES
=] StudyEventDef - Week 2 Visit sc STUDYID OMAI BuEJID 5C SCSEQ SCSCGRPID__[SC SCSPID CSCTESTCD _SC SCTE
] StudyEventDef : Patient Diary Event [ :lss STUDYID OMAI Su%‘b\ 55.58SEQ S5.85GRFI S5.585FID S.SSTESTCD [58.88TES
(] StudyEventDef : Adverse Event JTu STUDYID oAl SUBJID TUTUSEQ TUTUGRPI TUTUREFID __ [TUTUSPID TU TULNE
CodeList: Sex TR STUDYID OHA SUBJID FRIRSEQ TRTRGRPI TRTRREFID _ [TR.IRSPID TRTRLNF
CodeList: Race |rs STUDYID DOMAIN USUBJID RS RSSEQ RSRSGRPID |RSRSREFID  |RSRSSFID RS.RSLNI
CadeList - Smoking Ivs STUDYID oAl SUB. sv?ss%)\ SVSGRPID SVSSPID SVSTESTCD  WSVSTES
CodeList - Drinking |Fa STUDYID OMAl SUB. FAFASEQ FAFACRPID _ [FAFASFID AFATESTCD _ FAFATES
CodeList - Diary ISR STUDYID OMAI SUB. SR SRSEQ s‘w%g:im SR SRREFID RSRSPID SR SRTES
' |RELREC STUDYID RDOMAIN USUBJID DVAR IDVAR RELTYPE RELID
CodeList: Diary Day |suPPQUAL STUDYID [RDOMAIN USUBJID IDVAR IDVARVAL lanan L ABEL VAL
CodeList: No Yes -|CESDM STUDYID IDOWAIN USUBJID |ENEN) DW.RFSTDTC BURFENDTC  [DM.RFXSTDTC DMRFXE!
CodeList: Adverse Event Severity ‘|cEsIB STUDYID [DOWAIN USUBJID [BLBsEQ LELBGRPID | BLBRELID  |LBLESFID [ELBTEE
CodeList: Adverse Event Action Taken |cEsvsoR STUDVID DOMAIN USUBJID SVSGRPID SVSSPID [VSVSTESTCD TES
CodeList - Adverse Event Action Taken | :|cCESVSEM STUDYID oA USUBIID SVSGRPID SVSSPID [VSVSTESTCD TES
1l IDE Il [

When doing the "drop", as we did already have mappings defined in that cell, the system will
ask whether we want to "overwrite" that mapping, or that we want to append to it:



Pt

")

A mapping already exists for SDTM Variable VS.VSTESTCD

®) Overwrite existing mapping

) Append to existing mapping at top

{_) Append to existing mapping at bottom

[ ] with other variable name than VS.VSTESTCD

New variable name:

OK Cancel

We select to "overwrite" it.

The usual "wizards" shows up, but this time, as we only want to import "weight" for the
moment, we must take care that we do NOT select "Generalize for all Items":

Import lternDef: Weight - for SOTM Variable VS.VSTESTCD >

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

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

||tem0|[:- | - ‘

i1 Import temDef 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 ltemGroups Exceptfor.. |MNoExceptions| Onlyfor. |Nolnclusions
[| Generalize for all ltems Except for .. No Exceptions Only for .. No Inclusions

ODM temDef Lenghth: 6 SDTM Variable Length: 8
[] Set SDTM Variable Length to ODM ltemDef Length

[] vView/Edit XPath expression (advanced)

OK Cancel

leading to:



ODM Item-50TM Codelist mapping X

- The system found 1 ODM ltems
which can be mapped to the SDTM CodeList CL.C66741.VSTESTCD.SUBSET.

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 CodeList

In this case, we are NOT going to use the "Mapping Wizard" to find out how to map "Weight"
to "WEIGHT", but we will map "Weight" to "BMI". So we select "Template Script", leading
to:

r The Transformation Script
1 # Mapping using ODM element ItemData with ItemOID I_WEIGHT - wvalus from attribute Item0ID
2 # Generalized for all StudyEvents
3 $CODEDVALUE = xzpath{/StudyEventData/FormData[RForm0ID="F_BLSELINE']/ItemGrouplata[@ltemGrouplID="15_PE_BLSE']/I
4 ¢ Template mapping script to ke completed
5 if(sCODEDVALUE = 'I_WEIGHT') |
3 $W5.V5STESICD = '';
7 } else |
g $W5.V5STESICD = '';
91

which we then change into:

 The Transformation Script

1 # Mapping using ODM element ItemData with ItemOID I WEIGHT - walue from attribute Item0ID 1
z # Generalized for all StudyEvents

3 $CODEDVALUE = xpath(/StudvEventData,/FormData[@Form0ID="F_BARSELINE']/Item5roupData[@Iltembroup0ID="1G_PE_BRSE'
4 # Template mapping script to be completed

5 1f(3CODEDVALUE = 'I_WEIGHT') {
3
7
g
9

$V3.VSTESICD = "BMI';
}

10 |
B I v

[«]]

so, in this "special" instance, we will generate a BMI for each data point for which we have a
"Weight".

For VSTEST ("test name"), we just double click and find:

r The Transformation Script

1 # Mapping using the decode() function on codelist CL.C8€741.VSTESTICD.SUBSET of wariable V3.VSTESTCD
2 $TEST = decode ($VS.VSTESTCD, 'CL.C66741.V5STESTCD.SUBSET', '');

3 1£(:V5.V5TESICD = "DIZEZYNES") |

4 $V5.VSTEST = 'Dizzyness at low diastolic blood preasurs':

5} else |

3 $W5.V5STEST = $TEST:

71




which, as we only have "BMI" now, we can reduce to:

The Transformation Script

1 # Mapping using the deccde() functicn on codelist CL.CE6741.VSTESTCD.SUBSET of wariable V5.VSTESTICD
2 §¥VS.VSIEST = decods ($VS.VSIESTCD, 'CL.CeeT74l.VSTESTCD.SUBSEI', "'"):
&

As one sees, in the original mapping without BMI, we generated a "subset codelist", that we
use for "decoding" the value of VSTESTCD to VSTEST, but of course, it does not contain
"BMI", as we did not foresee that at that time.

So, we need to extend that codelist.

First we click "OK" for the mapping and then use the menu "Edit - SDTM CodeList" and then
search for "subset":

JpE—

| Find CodeList (Hsubseﬂ ) |
A Y -

‘CL.CBH 53.VSTEST . VitalStoms Tast Name ‘ = ‘

Name: |\u’ita| Signs Test Name |

(New) SASFormatName: | |

CDISC-CT Version: |201 8-03-30 |

Remove rows until only those remain that you want to appear in the CodeList.
Several rows can be removed simultaneously.

You can also add new rows.

Insert row | | Remove row |
CodedValue Language Decode Rank NCI Code ExtendedValue
Abdominal Skinfol... Abdominal Skinfold Thickness C103346 [] -
Basal MetabolicR... Basal Metabolic Rate C126083 []
Body Fat Measure... Body Fat Measurement C122232 []

When then clicking "Find CodeList" we can select the appropriate one:

| Find CodeList | |subset

‘CL.CBH 53.VSTEST - Vital Signs Test Name

Name: |\u’ita| Signs Test Name

{New) SASFormatName: |

CDISC-CT Version: |2[J 18-03-30

Remove rows until only those remain that you want to appear in the CodeList.
Several rows can be removed simultaneously.

You can also add new rows.

Insert row | | Remove row

CodedValue | select 3 codelist w gndedVal
Abdominal Skin []
Basal Metabolic i IE‘ CL.C66770.VSRESU.SUBSET.WEIGHT - Units for Vital Signs Results subset for WEIGHT
gzgy Ef‘m:a;;; CL.C66770.VSRESU.SUBSET.BLOODPRE SSURE - Units for Vital Signs Results subset for SYSBP and DIABP

v CL.C67153.VSTEST.SUBSET - Vital Signs Test Name subset

Body Length ) )

Body Mass Index CL.C66741.VSTESTCD.SUBSET - Vital Signs Test Code subset
Body Surface Are CL.C65047.LBTESTCD.SUBSET - Laboratory Test Code subset
Diastolic Blood P| CL.C67T154.LBTEST.SUBSET - Laboratory Test Name subset
Energy Expenditu

Estimated Weigh
Forearm Circumif]
Head Circumfere
Heart Rate

Height -
Hip Circumferen m
Ideal Body Weight— [reTaT ey T T oo

[ R | [TEem e e e e = I [raaazn I




and after "OK", we can start editing it, adding "BMI":

| [Find CodeList | |subset |
|CL.(:66741 VSTESTCD.SUBSET - Vital Signs Test Code subset | - |
Name: |Vita| Signs Test Code subset |

(New) SASFormatName: | |

[v] CDISCCT Version: |2U2U—12—18 |

Remove rows until only those remain that you want to appear in the CodelList.
Several rows can be removed simultaneously.

You can also add new rows.

Insert row | | Remove row |
CodedValue Language Decode Rank MCI Code ExtendedValue
DIABP Diastolic Blood Pressure C25299 [] -
HEIGHT Height C25347 L]
SYSBP Systolic Blood Pressure 25298 []
WEIGHT Weight C25208 L]

adding a row at the bottom (but essentially the order is unimportant) and filling it with the

information:

| Find CodeList

||subset

|CL.C66741 VSTESTCD.SUBSET - Vital Signs Test Code subset

Name:

|Vita| Signs Test Code subset

(New) SASFormatName: | |

CDISC.CT Version:  |2020-12-18 |

Remove rows until only those remain that you want to appear in the CodelList.
Several rows can be removed simultaneously.

You can also add new rows.

Insert row | | Remove row |
CodedValue Language Decode Rank MNCl Code ExtendedValue
DIABP Diastolic Blood Pressure 25299 [] -
HEIGHT Height 25347 W
SYSBP Systolic Blood Pressure C25298 []
WEIGHT Weight C25208 L]
Bl Body Mass Index C16358] L]

The NCI code for BMI can be found from the CDISC publications of the Controlled
Treminology, e.g. using the "CDISC Library Browser". As "BMI" is a formal member of the
codelist for Vital Signs Test Codes, do NOT check the checkbox "Extended Value". The latter
is only to be used when you want to add an additional term, not published by CDISC, to the
codelist.

So, we now added "BMI" to the codelist, so the "decode" function in the mapping script for
VSTEST should now work.

After clicking "OK", we then go back to the main screen, as we want to start adding the
derivation of the value of the BMI in VSORRES.
We first drag-and-drop "Weight" to "VSORRES", and ask to "overwrite" the existing

mapping:



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

o |7 Itemisrouplet : Unnking History
¢ [C] ltemGroupDef : Physical Exam

o= [ Description

o- # [temDef: Height
o- & [temDef: Weight
o- # ltemDef: Systolic BP
o # ltemDef: Diastolic BP

o- # [temDef: Dizzyness at low DBP

[y Alias : [SDTM]: VS
o= [ ltemGroupDef: XRay

o~ [ ltemGroupDef: Complaints due to smoking
=3 FormDef : Prior or Concomitant Medications (ACRO)

3 FormDef : Laboratory
StudyEventDef: Week 1 Visit
StudyEventDef: Week 2 Visit
StudyEventDef: Patient Diary Event
StudyEventDef: Adverse Event
delist: Sex

delist: Race

delist: Smoking

delist: Drinking

delist : Diary

delist: Diary Day

delist: No Yes

delist: Adverse Event Severity
delist: Adverse Event Action Taken

DADATEST DA.DACAT DADASCAT DADAORRES  [DADAORRESU D/
DD.DDRESCAT |DD.DDEVAL DD.0DDTC DD.DODY
EG.EGTEST EG.EGCAT EG.EGSCAT EGEGPOS EG.EGORRES  |E(
IEIESCAT IE.IEORRES IEIESTRESC __ |[EVISITNUM IEVISIT IE
ISISTEST IS.ISCAT IS.ISSCAT IS.ISORRES ISISORRESU |IS
LB.LBTEST LB.LBCAT LB.LBSCAT LBLBORRES |LB.LBORRESU |LE
IMB.MBTEST MB.MBCAT 11B.MBSCAT MB.MBORRES  |MB.MBORRESU |ME
1S MSTEST NS MSCAT 113 MSSCAT MS.MSORRES  [MS.MSORRESU |M¢
MLMITEST MIMITSTDTL  [MIMICAT MIMISCAT MIMIORRES  MI
MO.MOTESTCD |MO.MOTEST MO.MOCAT MO.MOSCAT  [MO.MOPOS ¢
PC.PCTEST PC.PCCAT PC.PCSCAT PCPCORRES |PC.PCORRESU |PC
PP.PPSCAT PP.FPORRES  |PP.PPORRESU |PPPPSTRESC |PP.PPSTRESN |PF
RE.FEMODIFY _ |PE.PECAT PE.PESCAT PEPEBODSYS |PEPEORRES  |PE
[aSQscAT 0S.QSSCAT 0S.0SORRES  |[0S.0SORRESU [US.OSSTRESC |Qs
RP.RRJEST RP.RPCAT RP.RPSCAT RP.RPORRES |RP.RPORRESU |RF
SC.SCONT SC.SCSCAT SC.SCORRES  |SC.SCORRESU |SC.SCSTRESC |s(
SS.SSCATN, SS.85SCAT SS.SSORRES  |SS.SSSTRESC  |SS.9SSTAT EH
TUTUTESTOQ [TUTUTEST TUTUORRES  TUTUSTRESC [TU TUNAM L
[TRTRLNKGRP\ [TRTRTESTCD [TR.TRTEST TRTRORRES [TR.TRORRESU [TF
RS.RSLNKGRP YRS.RSTESTCD |RS.RSTEST RS.RSCAT RS.RSORRES  |R¢
SVSCAT VS VSSCAT S.VSPOS SVSORRES S.VSORRESU Vg
FA.FAQBJ FARACAT FAFASCAT FAFADRRES  |[FAFAORRESU |FA
SR.SRTEST SR.SROBJ SR.SRCAT SR.SRSCAT SR.SRORRES  |SF
lRoRIG QEVAL N\,
DWM.RFICDTC _ [DM.RFPENDYC |DM.DTHDTC  DM.DTHFL DILSITEID DI
LB LBTEST LBLBCAT _ ~JLBLBSCAT IBLBORRES | BLBORRESU |LE
S.VSCAT S.VSSCAT VEWSPOS VS VSORRES /SORRESU _|vE
SVSCAT S.VSSCAT VS VSPBe___gdv'S VSORRES /SORRESU _|vE
v [ | I I

This leads to:

The Transformation Script

1 # Mapping using ODM element ItemData with Item0ID I_WEIGHT

2 # Generalized for all StudyEvents
3 $V5.VSORRES = xpath(/StudyEventData/FormData|@FormQID='F_BASELINE']/ItemGroupData|@ItemGroup0ID="IG_PE_BASE']/ItemData[@Item0ID="I_WEIGHI']/@Value

4

but we do not want to get the value of the "weight" to go into VSORRES, so we change this
e.g. in "WEIGHT" as a temporary variable, like:

The Transformation Script

1 # Mapping using ODM element ItemData with ItemOID I WEIGHT

2 # Generalized for all StudyEvents

<3 $H’EIGIm = xpath({/StudyEventData/FormData|@Form0ID="'F_BASELINE']/ItemGroupData[@ItemGroup0ID="16_FE_BASE']/ItemData[@Item0ID='I_WEIGHT']/@Value):

4

After clicking "OK", we then also drag-and-drop "Height", and select to "Append" with

another variable name:

"

leading to:

o

A mapping already exists for SDTM Variable VS.VSORRES

i Overwrite existing mapping

i) Append to existing mapping at top

i® Append to existing mapping at bottom
With other variable name than VS.VSORRES

New variable name:

HEIGHT]

OK Cancel




The Transformation Script
1 # Mapping using ODM element TtemDatz with ItemOID I_WEIGHT
2 # Generalized for all StudvEvents
3 $WEIGHT = xpath(/StudyEventData/FormData|@Form0ID="F BASELINE']/ItemGroupData[@ItemGroup0ID="IG_FE BASE']/ItemData[@Item0ID='I WEIGHT']/E@Value):
4 # Mapping using ODM element ItemData with Item0ID I_HEIGHT
5 # Generalized for all StudyEvents
6 SHEIGHT = xzpath(/StudvEventData/FormData|@Form0ID="F_BASELINE']/ItemGroupData[@ltemGroup0ID="1IG_PE BRASE']/ItemData[@ItemQID="I_HEIGHT']/EValue):
7

So we have now retrieved the values for "HEIGHT" and "WEIGHT" from which we can
generate the BMI which will be assigned to VSTESTCD=BMI and VSTEST="Body Mass
Index".

So we add:

The Transformation Script
1 # Mapping using ODM element ItemData with Item0ID I_WEIGHT

# Generalized for all StudyEvents

3 $WEIGHT = xpath(/StudyEventData/FormData[@FormOID="F BASELINE']/ItemGroupData|fItemGroup0ID="1G_PE_BASE']/ItemData[@ItemQID='I_WEIGET']/EValue);

4 # Mapping using ODM element ItemData with ItemOID I HEIGHT

5 # Generalized for all StudvEvents

& $HEIGHT = xpath(/StudyEventData/FormData[@Form0ID="F BASELINE']/ItemGroupData|@ltemGroup0ID="1G PE_BASE']/ItemData[@Item0ID='I HEIGHT']/@Value);

7 # BMI calculation, taking into accocunt that "height™ is provided in centimeters

&

a

X1

VS.VSCRRES = 10000 * $WEIGHT / ($HEIGHT * $HEIGHT):

One may now think we are done, but for the other variables in this row, we must still do a
clean-up. For example, having a value for VSPOS does not make sense for "BMI", and also
we may have some other retrievals which may not be correct anymore, as they retrieve more
than one value, due to the "generalize for" mappings we did for the original mappings without
BMI in "CES:VSOR". So often, the best thing will be to "empty" these, and then re-add them
later. For example, for VSPOS, we can set:

The Transformation Script
1 &W3.VSPOS = '';

and for VSORRESU, we also must change into:

The Transformation Script
1 $VS.VSQREESU = "kg/m2";
2

b=

Essentially, we must revisit all other mappings in "CES:VSBM" (our "BMI-specific instance)
and check whether they are still adequate. This especially considers the ones for which we
used "Generalize for all Items" in the past, as we know have just one item ...

This especially applies to date/time variables like VSDTC ...

Our almost-final result for CES:VSBM then becomes:



] SDTM Tables

@ CES:DM | CES:LB | CESVSOR | CESVSEM
STUDYID DOMAIN USUBJID V8.VSSEQ V8.VSTESTCD VS.VSTEST V8.VSPOS V8.VSORRES ‘ V8.VSORRESU VS.VSSTRESC
CEs Vs 001 12/BHl Body Mass Index 24.16172246234798|kaim2 24.16172246234798
CES VS 002 12/ BMI Body Mass Index 25.05930702662969 |kg/m2 125.05930702662969
CES Vs 003 12 BMI Body Mass Index 23.38868655818771 |kg/m2 23.38868655818771
CES Vs 004 12/ BMI Body Mass Index 24.22145328719723 | kg/m2 124 22145328719723
CES VS 005 12/ BMI Body Mass Index 126.31578947368421 ‘kgme 26.31578947368421 |
CEs Vs 006 12/BHI Body Mass Index 24.158817968558523 ka/m2 24.158817068558523 | £
CES VS 007 12/ BMI Body Mass Index 126.296566837107378 |kg/m2 126.206566837107378 | 2
CES VS 008 12 BMI Body Mass Index 24.691358024691358 |kg/m2 24 691358024691358 | 2
CEs Vs 009 T2[BHl Body Mass Index 27.700831024030746 |kg/m2 27.700831024030746 | 2
CES VS 010 12 BMI Body Mass Index 123.875114784205692 |kg/m2 123.875114784205692 | 2
Ok, but we do not want to that many characters after the decimal point, but e.g. only 2.
. . . " " 5 .
So we edit the mapping for VSORRES again, and use the "round()" function:
r The Transformation Script
1 # Mapping using ODM element ItemData with Item0ID I_WEIGHT
Z # Generalized for all StudyEvents
3 SWEIGHT = zpath(/StudyEventData/FormData[@FormQID="F_BASELINE']/ItemGroupData[@IltemGroupQID="IG_PE_BRSE']/Iteml
4 # Mapping using ODM element ItemData with Item0ID I_HEIGHT
5 # Generalized for all StudyEwents
6 SHEIGHT = zpath(/StudyEventData/FormData[@FormQID="F_BLASELINE']/ItemGroupData[@IltemGroup0ID="IG_FE_BASE']/ItemD
7 # BMI calculaticn, taking intc account that "height™ is provided in centimeters
g SCALCULAIED = L0000 * sWEIGHT / (SHEIGHT * SHEIGHI):
9 £W3.V30RRES = round($CALCULATED,Z2):
[«] Il [»]
r Scripting Language Functions
contains starts-with ends-with matches not o
abs sqrt log log10 exp exp10
min max avg sum count is-a-number ucum2cdisco
—,
ceiling floor /'round modulus number string
i
date yean L] Y Returns the result of rounding the value in the i:;tauumemr'""“eek =
time hour-in-day minute-in- to number of decimals in the second argument Lte{liﬂ
timediff datetimediff elementname more dateitime ... RESTful WS My Functions =
4 Il Tl
and after executing again, we get for CES:VSMB
| SDTM Tables
(i) [cesom | cesie | cesvsoR | CESWsbm
STUDYID DOMAIN USUBJID VSVSSEQ | VSVSTESTCD | VSVSTEST | VSVSPOS VS.VSORRES VS.VSORRESU VS.VSSTRESC ve.vgsTI
CES Vs 001 12[BMI Body Mass Index 2416 kaim2 24.16
CES vs 002 12[Em Body Mass Index 25.06 kaim2 [25.06
CES vs 003 12[BMI Body Mass Index 23.39 kg/m2 [23.39
CES Vs 004 12[BHI Body Mass Index 2422 kg/m2 2422
CES Vs 005 12[BNI Body Mass Index 26.32 kalm2 26.32
CES vs 006 12[Em Body Mass Index 24.16 kaim2 [24.15
CES vs 007 12[BM Body Mass Index 26.2 ka/m2 26.2
CES VS 008 12(BMI Body Mass Index 24.69 kg/m2 124.69
CES Vs 009 12[BMI Body Mass Index 277 kalim2 277
CES vs 010 12[Em Body Mass Index 2388 kaim2 23.88

and for the original CES:VSOR, we get:



[ SDTM Tables

®

CES:DM | CES:LB [ CESWVSOR | CES:VSBM

STUDYID DOMAIM ususliD VE.VSSEQ VS.VSTESTCD VS.VSTEST VSVSPOS VE.VSORRES VEVSORRESU VS.VSSTRE
CES Ve 001 1|HEIGHT Height 193 cm 193
CES Ve 001 2|WEIGHT Weight a0 kg 90
CES A 001 3|SYSBP Systolic Blood Press... |SITTING 120 mmHg 120
CES VS 001 4|DIABP Diastolic Blood Pres... |SITTING a0 mmHg 80
CES VS 001 5| DIZZYNES Dizzyness at low dias.. Yes Yes
CES Ve 001 B|WEIGHT Weight 901 kg 90.1
CES Vs 001 7/SYSBP Systolic Blood Press... [SITTING 123 mmHg 123
CES A 001 8|DIABP Diastolic Blood Pres .. |SITTING a0 mmHg 90
CES VS 001 9WEIGHT \Weight 89.9 kg 89.9
CES VS 001 10/SYSBP Systolic Blood Press.. |SITTING 127 mmHg 127
CES Vs 001 11|DIABP Diastolic Blood Pres... [SITTING 84 mmHg 34
CES Ve 002 1|HEIGHT Height 173 cm 173
CES Vs 002 2|WEIGHT \Weight 75 kg 75
CES VS 002 3[SYSBP Systolic Blood Press... |SITTING 118 mmHg 118
CES VS 002 4/DIABP Diastolic Blood Pres... |SITTING 77 mmHg 77
CES VS 002 5|DIZZYNES Dizzyness at low dias.. No No
CES Ve 002 B|WEIGHT Weight 751 kg 75.1
CES Vs 002 7|SYSBP Systolic Blood Press... |SITTING 122 mmHg 122
CES VS 002 8|DIABP Diastolic Blood Pres... |SITTING a9 mmHg 89
CES VS 002 9WEIGHT Weight 752 kg 75.2
CES VS 002 10/SYSBP Systolic Blood Press... [SITTING 127 mmHg 127
CES Vs 002 11\DIABP Diastolic Blood Pres... [SITTING 83 mmHg 33
CES Vs 003 1|HEIGHT Height 173 cm 173
4] i
Number of records: 110

Now that we gave 2 result sets, we want to merge them into one. We can best do that during
SAS-XPT generation, so when setting up the mapping executions, we select "Save SDTM
Result tables as:" and check the checkbox "SAS-XPT". We also select "Adapt Variable
Length for longest result value".
Very important now is to also check the checkbox "Additionally generate a merged dataset for
'split' domain datasets", and the checkbox "Unique --SEQ values across 'split' domains:

(when checking one of these checkboxes, the system may ask for a little bit more detail):



|£| Execute Transformation (XSLT) Code e

ODM file with clinical data:
‘D:18DTI'd-ETL\.TestFiIes‘.ODM'1-3-11.0ES_CIiniu:alData_LOINC_more_subjec’[s.xml H Browse... |

[[] MetaData in separate QDM file
Browse...

[ ] Administrative data in separate ODM file

Browse...
[ ] Perform post-processing for assigning --LOBXFL [ ] Perform post-processing unscheduled VISITNUM
Split records > 200 characters to SUPP-- records
Move non-standard SDTM Variables to SUPP-- [] Move Comment Variables to Comments (CO) Domain
[] Move Relrec Variables to Related Records (RELREC) domain  [] Try to generate 1:N RELREC Relationships
View Result SDTM tables Adapt Variable Length for longest result value
[ ] Generate '"NOT DONE’ records for QS datasets [ ] Re-sort records using define.xml keys
Unigue --SEQ values &cr&s 'split’ domains, [] Perform CDISC CORE validation on generated SDTM files

Save Result SDTM tables as:

[ ] Dataset-JSON 1.1 SASXPT [ |UTF-8encoded CSV [ | SQL INSERT statements

SDTM export files directory:
|D:1temp || Browse...

[ ] Add location of generated SDTM files to define.xml [] store link as relative path

Additionally generate a merged dataset for "split’ domain datasetis

Messages and error messages:
Messages:

Execute Transformation on Clinical Data

Close

And when then clicking "Execute Transformation on Clinical Data", the usual tables will be
generated, but also the SAS-XPT datasets, in our case in the D:\temp directory:

+ Volume (D:) » temp

Mame

D dm.xpt
D I pt
D wvsxpt
D wsbm.xpt
D wsorxpt

LU OE U

Essentially, as we only want to keep the "merged" VS dataset, we can omit the "vsbm.xpt"
and "vsor.xpt" dataset. The "merged" vs.xpt dataset then, when opened in the "Universal SAS
Viewer", looks like:



8 sAS Universal Viewer - [vsxpt] - m} *
] - 8 %
File Tools Window Help

Address | ~

Library  Properties VS

P Freeze Hide Show... Format [ Filter.. A Font.. Find ]
Table  View
STUDYID DOMAIN USUBJID VSSEQ VSTESTCD VSTEST V5POS VSORRES VSORRESU o)
o1 Vs 001 1|HEIGHT Height 193 em
2|CES VS 001 2 |WEIGHT Weight 50 kg
3|CES Vs 001 3| 5YSEP Systolic Blood Pr... |SITTING 120 mmHg
4|CES V5 001 4 |DIABP Diastolic Blood Pr... | SITTING 80 mmHg
5|CES V5 oo 5 | DIZZYNES Dizzyness at low ... Yes
6|CES V5 001 6 | WEIGHT Weight 50.1 kg
7|CES VS 001 7 |SYSEP Systolic Blood Pr... |SITTING 123 mmHg
8|CES V5 001 & | DIABP Diastolic Blood Pr... | SITTING 50 mmHg
9|CES Vs 001 9 |WEIGHT Weight 83.9 kg
10|CES V5 001 10 |5YSBP Systolic Blood Pr... |SITTING 127 mmHg
11|CES VS 001 11 | DIABP Diastolic Blood Pr... | SITTING 34 mmHg
12|CES Vs 001 12 |BMI Body Mass Index 2416 ka/m2
12|CES Vs 002 _T HEIGHT Height 173 cm
14 |CES V5 0oz 2 |WEIGHT Weight 75 kg
15 |CES VS 002 3|5YSEP Systolic Blood Pr... |SITTING 18 mmHg
16 |CES Vs 002 4 | DIABP Diastolic Blood Pr... | SITTING 77 mmHg
17 |CES Vs D02 5 | DIZZYNES Dizzyness at low ... Mo &
£ >
Rows 1-120 of 120 Filter: Off Sort: none 1.1

also containing the BMI records.

Remark: things may get a bit more complicated when e.g. the "height" is only measured once
during the screening visit (as it is not expected to change during the course of the study) and
the weight is measured during each visit.

In such a case one may think about making "Height" a "Global Variable", so that it can be
reused in all the visits. For more information about "Global Variables", see the tutorial

"Generating mappings for the SV domain & creating global variables for reuse"

IMPORTANT: Essentially, data points like for BMI should be calculated in the EDC system
itself. The presented solution here to do it in SDTM-ETL itself, is just a "workaround".
Reason is that SDTM-ETL uses ODM as the source, which normally only contains data
points for which there are values.
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