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Ensuring Mapping Completeness
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Introduction

Ensuring mapping completeness, i.e. ensuring that all collected (and derived) data that needs to go
into the SDTM or SEND, is always a challenge.

The danger is always that some subjects or visit have been forgotten or skipped, or that some
measurements did not make it into the findings datasets. Another typical ones is that measurements
for which no results have been obtained, and/or the reason why the measurement did not have
results.

The other way around, one may have that one has SDTM/SEND domains and variables for which,
based on the input data, one should have mappings for, these domains have not been instantiated as
dataset definitions, and/or the variables haven't been provided with a mapping.

Although SDTM cannot fully guarantee mapping completeness, it has a number of tools allowing
the user to check for mapping completeness, and take action when necessary.

"Graying out" used items from the ODM

The loaded ODM defines the metadata of the study, and especially the CRFs (in the case of human
clinical trials). For example:



File Edit View MNavigate Explore Insert Transform Validate CDISC Library Options About

] ODM
9 ] Study
o= [ Globalvariables
o= [[] BasicDefinitions
9 [ MetaDataVersion : Version 1.1.0
7 ] Protocal
o [ StudyEventDef : Pre-treatment
o= [ FormDef: Visit Form
9[- FormDef : Demography
o= [ temGroupDef : Common
o [ temGroupDef : Demography
D [temDef: Compound
|j| ltemDef: Therapeutic Area
|j| ltemDef: Protocol Mumber
|j‘| ltemDef : Country
|j| ltemDef: Record status, 5 levels, internal use
[} temDef : Height
o= ] ltemDef : Weight
D ltemDef: Gender
o= ] ltemDef : Date of Birth
D ltemDef: Ethnic Group
[y temDef : Height Units
[y temDef : Weight Units

with the items (CRF questions) with a cyan background color, having an "SDTM annotation" in
the ODM, as very often for items in CDASH forms. The SDTM annotation can be seen when
hovering the mouse over the item, for example:

[} temDef : Height
o= ] temDef ; Weight
D ltemDef: Gender

o [ ltemDef : Date of Birtth
[ temDef : Ethnic OID: IT.SEX - Name: Gender

[ ltemDef - Height LomrM Vaniable Name: SEX

[y temDef : Weight Units

or by using the menu "View - All Item Details", e.g. leading to:



Message

Details for ItemDef with OID IT.SEX
with Name '"Gender’

Max. Characters
Data type |Mandatory? |Max. Lengih ﬂf_mr SASFieldName Mappmg. fo SDIM
N : decimal variable
PDi].lt r‘,,.---———---..\
text MNo ] SEX / SEX /
e ———

CodeList with OID CL.SEXF
with Name '"Gender’

Data type: text

Allowed values (code and decode)

Coded value |NCT Code || Decode language |Decode

0 e1n Female

1 e1n Male

When then clicking on "Gender" and DM has been loaded, the "SEX" SDTM cell will
automatically be highlighted and even selected:

DM.AGEU GISEX D RACE DM.ETHNIC
|

easing drag-and-drop from ODM "Gender" to SDTM DM.SEX'.

When then having mapped "Gender" to SDTM DM.SEX, one will see that the foreground color
changes from black to gray:

o= [ ltemDef : Weight

[y temDef: Gender —
o= [ temDef : Date of Birth

B [temDref : Ethnic Group

[y temDef : Height Units

1.e. the item "Gender" has been "grayed out", as has being used in an SDTM mapping.

When the mapping has then been advanced, one may e.g. see:

! We decided not to automate the drag-and-drop in such a case, as we still want the user to be in charge, and taking all
the decisions.



9 [ FormDef: Adverse Events
o~ ] temGroupDef : Commaon
7 [ temGroupDef; Adverse Events

D [temDef:
D [temDef:
E‘] [temDef:
E‘] [temDef
D [temDef:
D [temDef :
E‘] [temDef:
E‘] [temDef
D [temDef:
D [temDef:
D [temDef
D [temDef:
D [temDef:
D [temDef
D [temDef:
D ltemDef:
D ltemDef :

o= [ ltemDef

D [temDef

SActions taken re study
Actions taken, other

Therapeutic Area

Protocol Mumber

Country

Record status, 5 levels, internal use
(AE) Line Mumber g—

Conmed Indication

Start Month - Enter Two Digits 01-12
Start Day - Enter Two Digits 01-31
Start Year - Enter Four Digit Year
Derived Start Date =

Stop Month - Enter Two Digits 01-12
Stop Day - Enter Two Digits 01-31
Stop Year - Enter Four Digit Year
Derived Stop Date -

Severity

Relationship to study drug

Outcome

drug

where one sees that "(AE) line number" has not been used in a mapping yet. However, it does not
have an SDTM annotation where it should go into in SDTM. Typical usage of "line number" in

SDTM is AESPID (Sponsor-defined Identifier), as is also explained in the SDTM-IG:

So, when one then drags-and-drops "(AE) Line Number" to the SDTM cell "TAESPID" and confirms

the mapping, also "(AE) line number" will be "grayed out"*:

|j| [temDef:
D ltemDef:
D [temDef:
|j| [temDef
D [temDef:
D [temDef:

Protocol Mumber
Country

Record status, 5 levels, internal use
[AE) Line MUMBber Se—
Conmed Indication

Start Manth - Enter Twao Digits 01-12

SINGIE DU 100 & SUDjecL.
AEREFID Reference ID Char Identifier | Intemnal or external identifier such as a senal Perm
number on an SAE reporting form.
AESFPID Sponsor-Defined Char Identifier | Sponsor-defined identifier. It may be preprinted on | Perm
Identifier the CRF as an explicit ine identifier or defined in
the sponsor's operational database. Example: Line
number on an Adverse Events page. -
AFTFRM Renorted Term for Char Tonic: Verhatim name of the event Ren

In the example, one also sees that "Start Month...", "Start Day...", "Start Year..." and similar for
"End Month..." have not been used. However, "Derived Start Date" and "Derived End Date" have
been used. So it is not always so that an item from the ODM must necessarily flow into SDTM.
Typical examples are so-called "cleaning aids" like "Did any adverse event occur".

2 Remember that "line number", going into AESPID is often use to connect concomitant medications to an adverse
event that caused the medication to be given.




This "graying out" mechanism also works when using multiple items in drag-and-drop, the so-
called "generalizations". When for example doing a drag-and-drop for "Height"

@ ltemDef: Height &«
o= @ [temDef : Weight

# [termDef: Gender
o @ ltemDef : Date of Birth

& lternDef : Ethnic Group

to the cell "VSORRES", and then using the "Generalization" to also include "Weight":

) J T SDECOD  [DS.DSCAT D3.DSSCAT  [DS.EPOCH
£ Import ltemDef: Height - for SDTM Variable V5 VSORRES * JHMODIFY _|MH.MHDECOD _|MH.MHCAT WH.MHSCAT
ATEST DA.DACAT DA.DASCAT DA.DAORRE
|z| @ Import XPath expression for ltemData Value attribute (from Clinical Data) DRESCAT |DD.DDEVAL DD.DDDOTC DD.DDDY
. . = GTEST EG.EGCAT EG.EGSCAT EG.EGPOS
() Import XPath expression for another ItemData attribute/subelement (from Clinical Data) SCAT \E[EORRES E ESTRESC EVISTNUN
() Import ltemDef attribute value (static value from Study Definition) TEST IS.ISCAT IS.ISSCAT I5.|SORRES
) i i BTEST LB.LBCAT LB.LBSCAT LB.LBORRE
[] Generalize for all StudyEvents Except for .. No Exceptions Only for .. No Inclusions BTEST MB.MBCAT ME MBSCAT ME MBORRE
(] Generalize for all Forms Exceptfor.. |MNoExceptions| Onlyfor.. |Nolinclusions STEST 115.M3CAT 115.M3SCAT 113.MSORRE
TEST MLMITSTDTL MLMICAT MLMISCAT
["] Generalize for all temGroups Except for .. No Exceptions Only for .. No Inclusions AIOTESTCD  |MO.MOTEST MO MOCAT MO MOSCAT
- . R CTEST PC.PCCAT PC.PCSCAT FC.PCORRE
Generalize for all ltems Except for .. No Exceptions Only for .. | 2 PSCAT PP PPORRES PP.PPORRESU |PP.PPSTRE
ODM ItemDef Lenghth: 4  SDTM Variable L=mash-oa Eunniey  lBcoeoaT BEoEocaT BEocoon
[] Set SDTM Variable Length to ODM Itempy{ 2! Inclusions for temDef X
[] View/Edit XPath expression (advanced) E‘ []ITR_DRUG - Compound B

[_] IT.TAREA - Therapeutic Area

USUBJID RSRSSEQ RSRSGRPID _ RSRSREFD __H L IT.PNO - Protocol Number
USUBJID S.VSSEQ S.VSCRPID S.VSSPID M [] IT.SCTRY - Country
USUBJID FAFASEQ FAFAGRPID __ FAFASPID A )
USUBJID SR.SRSEQ SRSRGRPID _ SRSRREFID S e
USUBJID IDVAR IDVARVAL RELTYPE A ITHT - Height B
USUBJID IDVAR IDVARVAL QanAN a ) T
¥] ITWT - Weight
USUBJID SUBJID DMRFSTDTC _ DMRFENDTC [ =
USUBJID 05.0SSEQ 0SO0SCRPID _|[05.085PID d [] IT.SEX - Gender
USUBJID SVST SVVISITNUM __[5V.VISITDY E )
USUBJID PE.PESEQ PEPEGRPID _ PE.PESPID A SLIE e
USUBJID AEAECRPID _ AEAEREFID 1 [] IT.RACE - Ethnic Group
| JusuBiD S.VSCRPID S.VSSPID ] ITHTUNITS - Height Units
{0 I [ )

q]

Name—"HT" - SignificantDigits="1" [] ITWTUNITS - Weight Units

Clear All

e

and then doing accepting the mapping, both "Height" and "Weight" will be "grayed out" in the
ODM tree:

# ltemDef: Record status, 5 levels, internal use
& ltemDef: Height
o @& [temDef: Weight

P.S. Sometimes, this "graying out" may not immediately become visible, and needs another
selection with the mouse. One can however also use the menu "View - Recalculate ODM tree nodes
usage in mapping":



View | Navigate Explore Insert Transform Validate CDISC Libr

ODM tree with Names
0 ODM tree with OlDs

ODM Items with "traffic lights'

ODM [tems without “traffic lights'

(| ODM tree nodes with "graying out' mapped nodes

QDM tree nodes without ‘graying out' mapped nodes
Recalculate ODM tree nodes usage in mapping (graying out)

Remark: currently, "graying out" only partially works when doing a "negative selection" during the
"generalization", e.g. "exclude all items in the group except for 'Height' and "Weight'. So, for the
moment, we recommend to use "positive selections" (i.e. using "Only for ...") as much as possible.

"Highlighting” of SDTM/SEND cells

Once mapped, when selecting an Item in the ODM tree, the system looks up whether the item is
used in any of the mappings, and if so, "highlights" the SDTM/SEND cells in which the Item of the
ODM tree is used. For example, when clicking "Diastolic BP", the cells "VSTESTCD" and
"VSORRES" light up:

o [ ltemGroupDef : Drinking History | | {REREGRPID _ |REREREFID __ |RE.RESPID RERELNKID _ |RERELNKGRP |RERETESTCD |RERETEST _ REREC
¢ O3 temGroupDef - Physical Exam RURREFID _URURSPID __ |URURLNKID _|URURLNKGRP |URURTESTCD |URURTEST _ |URURTSTDTL [URURC
o [ Description {PCPCREFID __PC.PCSPID PC.PCTESTCD |PC.PCTEST __ |PC.PCCAT PCPCSCAT _ PCPCORRES |PC.PCOI
o T (PP PPTESTCO PP PPTIEST PP RPCAT PPPPSCAT __ |PPPPORRES PP PPORRESU |PPPPSTRESC PP.PPSI

o | {PEPESPID PEPETESTCD |PEPETEST _ |PEPEMODIFY |PEPECAT PEPESCAT __ |PEPEBODSYS |PEPECF
ool i |TFTREFD __FTFTSPID FTFTTESTCD  FTFTTEST FT.FTCAT FT.FTSCAT FTFTPOS FT.FTOR
CIDET SEETE 57 ‘|hs.assFiD QSQSTESTCD |0S.QSTEST  [AS.QSCAT 0S.0SSCAT __ |35.0S0RRES _ [35.QS0RRESU_[35.055°

o~ # [temDef : Diastolic BP ‘[ksrRsrREFID ___RsRssPID RS.RSLNKID __ |RS.RSLNKGRP |RS.RSTESTCD |RS.RSTEST _ |RS.RSCAT RS.RsSt

o # ltemDef : Dizzyness atlow DB | :[5C SCSPID SC.5CTESTCD [SC.5CTEST  [SC.5CCAT SCSCSCAT  |SC.SCORRES  |SC.SCORRESU [SC.5CS

[y Alias : [SDTM] : VS ‘[rs.sssPID 55.55TESTCD  |S5.55TEST  [SS.65CAT 55.555CAT  |85.550RRES  [SS.6SSTRESC [58.885T

[UTUREFID TUTUSPID TUTULMNKID TUTULNKGRP [TUTUTESTCD [TUTUTEST TUTUORRES  [TU.TUST
[R.TRREFID TR.TREPID TR.TRLMKID TRIRLMKGRP [TRTRTESTCD [TRTRTEST TRTRORRES  [TRTROF

o= 7 ItemGroupDef : XRay
o [ ltemGroupDef . Complaints duet |

o [ FormDe - Prior or Concomitant weai| | [[2SSPID VSVSTESTCD _|VSVSTEST SVSCAT SVSSCAT SVSP0S SVSORRES  VSVSOF
o 9 FormDe - Laboratory AFASFID FAFATESTCD _FAFATEST FAFAOBJ FAFACAT FAFASCAT FAFADRRES  [FAFAOR
- - /BRSRREFID _ |SRSRSPID _ [SRSRTESTCD [SRSRTEST  |SRSROBJ SRSRCAT SRSRSCAT _ [SRSROI
o [ StudyEventDef : Week 1 Visit [AETCD TAELEMENT _ [TATABRANCH [TATATRANS _ [TAEPOCH
o [ StudyEventDef: Week 2 Visit “I'FETEENRL TETEDUR
o [ StudyEventDef : Patient Diary Event [v.ARMCD TV ARM TV.TVSTRL TV.TVENRL
o [ StudyEventDef : Adverse Event [[DTDTGTPAI [T TOMINFAI__ [TD.TOWMAXPAI__[TD TONUMRPT
3 Codelist : Sex :
9 CodeList : Race [LIESCAT TLTIRL TITIVERS
9 CodeList : Smoking i[oTSPARM  [TSTSVAL TSTSVALNF  [TSTSVALCD  TS.TSVCDREF [TS.TSVCDVER
“[RELTYPE RELID

] CodelList : Drinking

] CodelList : Diary :

[C] CodeList - Diary Day |proPARM OL.ONVAL

[ CodeList: No Yes ‘[isvssPD VS VSTESTCD VS VSTEST SVSCAT SVSSCAT SVSFOS VS VSORRES _ VSVSOR
i [ g KX | I |

“integer” - Length="3" - Mandatory="Yes" - MethodOID="METH.001" - Name="Diastolic BP" - OID="I_DIABP" - SASFieldName="DIASYSTL" - SD5VarName="VSORRES"

PUPPQUAL.GN... SUPPQUAL.GL... SUPPQUAL QVALSUPPQUAL.QO... SUPPQUAL.GE..

Remark that when the "decode()" function has been used for VSTEST, like:

The Transformation Script

1 # Mapping using the decode() function on codelist CL.C88741.VSTESTCD of wariable V5.VSTESTCD
2 $VS.VSIEST = decocde ($V5.VSTESTCD, "CL.CE€741.WSTESTICD', '");

the VSTEST cell will not light up, as there is no "xpath(...) statement in the mapping script that
points back to the ODM tree node.



Using the menu "View - Item Usage in Mappings”

If one wants to find out whether an ODM item (corresponding to a question on the CRF in the case
of human clinical studies mapped to SDTM), one can use the menu "View - Item Usage in
Mappings" after having selected an Item in the ODM tree.

File Edit \I"iew| Navigate Explore Insert Transform Walidate CDISCL
3 oDM ODM tree with Names
¢ [ Stuq ODM tree with OIDs

e[

-
ODM Items without "traffic lights'
¢ 3 -

ODM Items with "traffic lights'

o[ ODM tree nodes with ‘graying out’ mapped nodes

ODM tree nodes without "‘graying out' mapped nodes
Recalculate ODM tree nodes usage in mapping (graying out)
Item Usage in Mappings

List of ltems without Mappings

This e.g. leads to:

Message >

The ODM ltemDef with OID = IT.SEX

and Name = Gender

is used in the following SDTM mappings:
MyStudy. DM - DM.SEX

OK

It can of course be that a list is provided when the Item has been used in mappings to different
SDTM variables, e.g.:

Message >

@ The ODM ItemDef with OID = IT.HT
and Name = Height

is used in the following SDTM mappings:

MyStudy V3 - VS VSTESTCD

MyStudy V3 - VS VSORRES

OK

A limitation here still is that when one "reuses" the mapping in another variable, it will not be listed
here. For example, when for VSSTRESC (standardized result) one has:



The Transformation Script
1 SVS.VSSTRESC = V5.VS0OREES;

VSSTRESC will not appear in the list from "Item Usage in Mappings"”.
When no mapping is found the message shown is:

When no mapping is found, but the ODM item has one or more annotations (using the
"SDSVarName" attribute and/or "Alias/@Context='"SDTM" child element), the message shown is

e.g.

Message X
,@ The ODM itemDef with OID = |_LB_RBC
and Name = Erythrocytes
does not seem to be used in any of the mappings.

There are however ODM annotations that suggest it to be used for variables:
LBORRES
LBORRES WHERE LBTESTCD=RBC

OK

Using the menu "View - List ltems not used in
Mappings"”

This feature essentially just works the other way around as "View - Item Usage in Mappings".

It e.g. leads to the list:

? The reason is that the algorithm is based on the presence of an "xpath(....)" statement in the mapping script.



Message >

,@ Below is a list of items for which there is no direct mapping to SDTM.
The occurrence of a collected item in this list does not necessarily mean
that the mapping is incorrect or incomplete.
The list can however be used to check which items still require mapping to SDTM.

IT.SUBJECTID - SubjectID -l
ITVISTIME - Visit time

ITVISDATETIME - Visit datetime

IT.R_DRUG - Compound

IT.TAREA - Therapeutic Area

IT.PNO - Protocol Number

IT.F_STATUS - Record status, 5 levels, internal use
ITHTUMNITS - Height Units

ITWTUNITS - Weight Units

IT.DRUG_COMMENT - Comment

IT.PEYRO - Pretreatment yr

IT.PKYR1 - 1-h year

IT.PKYRZ - 2-h year

IT.PEYR3 - 3-h year

IT.PEYR4 - 4-h year

IT.PKYRS - 8-h year

IT.PKYR16G - 16-h year

IT.PKYR24 - 24-h year |
ITMEALYR - Meal year
IT.PEMONO - Pretreatment mon

1]

OK

Being in the list does however not mean that the mappings are incomplete or incorrect.

For example, we see that "Subject ID" is in the list, but we used the function "usubjid()" in the
mappings to retrieve the value of the "SubjectKey" in the ODM clinical data to populate USUBJID.
Also, we see that "Height Units" and "Weight Units" is in the list, but these may have been hard-
coded, or have been retrieved from the ODM "MeasurementUnit" in the clinical data.

However, it is still always a good idea to go over the list, and ask oneself "do I need this in a
mapping, or did I already cover it in another way?"

Generating a full Mapping Completeness Report

Another way to get a good overview of what is already completed and was still needs to be done, is
to generate and display a "mapping completeness report", which can be achieved through the menu
"View - Mapping Completeness Report":



View | Mavigate Explore Insert Transform WValidate CDISC Lib

ODM tree with Names

QDM tree with OlDs

ODM Items with "traffic lights'
QDM ltems without ‘traffic lights'

o~

ODM tree nodes with ‘graying out' mapped nodes
ODM tree nodes without "‘graying out’ mapped nodes
Recalculate ODM tree nodes usage in mapping (graying out)

[tem Usage in Mappings

List of ltems without Mappings
All ltem Details

Item CodeList Details

ODM Clinical Data

Mapping Completeness Report

The user is then asked:

View Mapping Completeness Report >

= ® Use ODM tree of items

Use items from ODM CodelList
{e.q. for hypervertical structures)

[ | Store statistics as CSV

[ | Store mapping report as XML

DK Cancel

We will explain the choice "Use items from ODM CodeList (e.g. for hypervertical structures) later,
in the section "Mapping Completeness for Hypervertical ODM Structures".

The feature "Store statistics as CSV" can e.g. be used to import in an Excel worksheet for
discussion with the team. Similarly, the mapping report can be stored as XML for further

processing.

The result will e.g. be:



Message x

Mapping Report

Mapping information is supplied for each ODM Item for which the value of the Value attribute has been used in a mapping

StudyEvent
oD
(Name)

Form OID TtemGroup OID | Item OID (SDTM) A scrint
(Name) (Name) (Name) Variable OID ||+ PPIn8 SCEP!

# SitelD taken from Visit form of first visit (pre-treatment visit)
DMSITEID  |SDM.SITEID =
xpath(/StudyEventData] @StudyEventOID='SE.VISIT0'] FormData @FormOID="FORM.VISIT') ItemGroupData] @ltemGroupOID="1G.VISIT') ltemData[ @1temO1ID|

SE.VISITO FORM.VISIT 1G.VISIT ITSITE
(Pre-treatment) | (Visit Form) (Visit basic data) | (Site ID)

SE.VISITO FORM.VISIT 1G.VISIT IT SUBJECTID
(Pre-treatment) |(Visit Form) (Visit basic data) | (Subject ID)

# Reference date taken as visit date of first visit (Pre-treatment visit)
SDM.RFSTDTC =

xpathi/StudyEventData[ @StudyEventOID='SE.VISIT0') FormData[ @FormOID-"FORM VISIT') TtemGroupData[ @1temGroupOID='1G.VISIT') TtemData[ @1temOID)|
Reference end date taken as visit date from last visit (post-treatment visit)
SDM.RFENDTC =

xpathi/StudyEventData[ @StudyEventOID='SE VISIT1") FormData[ @FormOID-"FORM VISIT') TtemGroupData[ @1temGroupOID='1G.VISIT') TtemData[ @1temOID)|
Birthdate taken from Demographics form
SBIRTHDATE =
xpathi/StudyEventData[ @StudyEventOID='SE VISIT0') FormData[ @FormOID-"FORM DEMOG JtemGroupData[ @ItemGroupOID-1G. DEMOG'] TtemData[ @Iten{
= Date of first visit (reference date)
SVISITDATE =
xpathi/StudyEventData[ @StudyEventOID='SE.VISITO') FormData[ @FormOID-"FORM VISIT') ItemGroupData[ @1temGroupOID-1G VISIT') ItemData[ @1temOID)|
 Get the difference between the dates as a number of days

# datediff gives the date difference as number of days

SAGEDAYS = datediff(SVISITDATE.SBIRTHDATE) ;

# the floor function transforms to an integer

SAGE - floor(SAGEDAYS / 365.2):

SDM.AGE = SAGE;$QS.QSDTC =

xpathi/StudyEventData FormData] @FormOID=FORM.VISIT} TtemGroupD upOID="1G. VISIT | TtemD: OID="TT.VISDATE'}/@Value); $SV.3|
xpathi/StudyEventData/FormData] @FormOID—~FORM.VISIT} TtemGre upOID=1G. VISIT ] TtemD: OID-'TT. VISDATE')/@Value);$SV.S|
xpath(/StudyEventData/FormData[ @FormOID=FORM.VISIT}ItemGroupD OID=G.VISIT ) TtemD: OID=TT.VISDATE )/ @Value):# Ma
TtemData with ItemOID IT.VISDATE

SPEPEDTC =

xpath/StudyEventData] @StudyEventOID='SE VISIT0' FormD: OID="FORM_.VISIT'] OID=1G.VISIT') temData[ @ItemOID)
calculate from first visit date and start of AE start date

SFIRSTVISITDATE =

SE_VISITO FORM.VISIT 1G.VISIT IT.VISDATE DMRFSTDTC |FPh(SmaYEvenDaa[@StudyEventOID="SE.VISITO FormData| @FormOID=FORM.VISIT } ItemGroup Data] @ ltemGroupOID=1G. VISIT ] liemData[ @liemOID)
(Pre-treatment) ||(Visit Form) (Visit basic data) | (Visit date) print FIRSTVISITDATE = ' SFIRSTVISITDATE:
# For the AE start date, we use the already defined variable | =l
Ll II 1]

]

and further on:

Message X

7y 3 =
i : =1
X }# Mapping using ODM element TtemData with ItemOID IT.VISDATE
$VS.VSDTC =
spath(/StudyEventData[ @S tudyEventOID='SE VISIT0']/FormD: OID="FORM VISIT' }ItemGroupD OID="G VISIT'} ItemData[@ItemOID|

SE.VISIT! FORM.VISIT 1G.VISIT IT.VISTIME
(Post-treatment) |(Visit Form) (Visit basic daj) | (Visit time)
SE.VISIT! FORM.VISIT 1G.VISIT IT.VISDATETIME
(Post-treatment) |(Visit Form) (Visit basic datay~_| (Visit datetime)
SEVISITI FORM AE P . 4 SitelD taken from Visit form of first visit (pre-treatment visit)
(Post-treatment) | (Adverse Events) | (Common) (Site ID) DMSITEID | SDMSITED -

* s : xpath(/StudyEventData[ @S tudyEventOID='SE.VISIT0'FormData[ @FormOID="FORM.VISIT'}ItemGroupData] @liemGroupOID="1G.VISIT') TtemDatal @ ltemOID
SE.VISIT! FORM.AE IG.COMMON  [IT.SUBJECTID
(Post-treatment) | (Adverse Events) | (Common) (Subject ID)
SE.VISIT! FORM.AE 1G.AE IT.TAREA
(Post-treatment) [(Adverse Events) | (Adverse Events) | (Therapeutic Area)
SE.VISIT! FORM.AE 1G.AE ITPNO
(Post-treatment) |(Adverse Events) | (Adverse Events) | (Protocol Number)
SE.VISIT! FORM.AE 1G.AE IT.SCTRY DALCOUNTRY | SPM-COUNTRY =
(Post-treatment) [(Adverse Events) | (Adverse Events)  |(Country) S xpath(/StudyEventData[ @StudyEventQID="SE.VISIT0'FormD: 0rmOID="FORM.DEMOG JItemGrougD: OID=1G.DEMOG') IterData[@ltex
SE.VISIT! FORM.AE 1G.AE [T F_STATUS

(Record status, 5

(Posttweatment) | (Adverse Evenss) | (Adverse Events) | FHRT PR

# Mapping using ODM element ItemData with ItsmOID IT.LINE_NO
AEAESPID  ||SAE.AESPID =
xpath(/StudyEventData[ @StudyEventOID='SE.VISIT1'FormData[ @FormOID=FORM AE'] OID-'1G.AE'] OID-TT.L,

SE.VISIT! FORM.AE 1G.AE ITLINE NO
(Post-treatment) [(Adverse Events) | (Adverse Events)  [((AE) Line Numiber)

# Mapping using ODM element ItemData with ItemOID TT.AETERM
# Generalized for all StudyEvents

SE.VISIT1 FORM.AE 1G.AE IT AETERM AF_AFTERM $AE AFTERM = xpath Iy tData/FormD: OID="FORM AE'] OID="IG.AE")/TtemD: OID="IT. AETERM'}/@Val]
(Post-treatment) [(Adverse Events) | (Adverse Events)  |(Conmed Indication) clement ItemData with ItemOID IT.AFTERM

# Generalized for all StudyEvents

$AE_AEDECOD = xpath(/StudyEventDataFormData[@FormOID=FORM AE ] TtemGroupD 0upOID=TG AE"] TeemD: OID=TT.AETERM/@V|

The absence of any mapping for "Visit date" and "Visit Time" may trigger the idea that one still
needs to develop an SV (Subjects Visits) dataset, where these two items will typically be used.

Also here, the absence of a mapping script for an item does not mean that something is wrong, as
another method (e.g. hard-coded, copy from another variable) may have been used to develop the
mapping.

This report (it is HTML) can then be saved to file using "Save HTML", e.g. for sharing and
discussions with the team.



Using the "Mapping Completeness Report"” for training
Al systems

As one can also save the "mapping completeness report" as machine readable XML (metadata +
data), it is extremely suited for training Al systems. When one has such a mapping completeness
report in XML for several studies, these can be used as the basis for setting up an Al system that
can help automating the mapping of new studies.

SDTM-ETL already has an interface with ChatGPT, but the quality of the knowledge of ChatGPT
about SDTM (and of SEND) currently is still pretty low. Therefore, we expect that Al systems
being trained specifically for SDTM (later maybe also for SEND) are the future.

We can then also provide an interface with such Al systems as an add-on.

Basic information when executing mappings

New, and somewhat experimental in SDTM-ETL v.4.4 is that when executing the mappings, one
also get basic information about the dataset generated that can be used to check whether the
mapping, regarding the scope, is complete.

For example when executing the mappings for our example, one may get for DM:

|£| SDTM Tables X

[ MyStudy:DM | MyStudy:QS | MyStudy:SV | MyStudy:PE | MyStudy:AE |  MyStudy:VS

STUDYID DOMAIN USUBJID SUBJID DM.RFSTDTC DM.RFENDTC
MyStudy DM 001 001 2006-04-01 2006-05-12 o
MyStudy DM 002 0oz 2006-04-02 2006-05-02
MyStudy DM 003 003 2006-04-03 2006-05-03
MyStudy DM 004 004 2006-04-04 2006-05-04
MyStudy DM 005 005 2006-04-04 2006-05-05
MyStudy DM 006 006 2006-04-06 2006-05-06
MyStudy DM 0ov oov 2006-04-07
MyStudy DM 0os 0oz 2006-04-08 2006-05-08
MyStudy DM 009 oog 2006-04-09 2006-05-09
MyStudy DM 010 010 2006-04-10 2006-05-10
MyStudy DM 011 011 2006-04-11 2006-05-11
MyStudy DM 012 0z 2006-04-12 2006-05-12
1] T, I [»]

MNumber of records: 12
Mumber of subjects: 12

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

| Un-sort current table

providing information about the number of records and subjects.
And for VS:



|| SDTM Tables x

[ MyStudy:DM | MyStudy:QS | MyStudy:SV | MyStudy:PE | MyStudy:AE | MyStudy:VS |

STUDYID DOMAIN UsSuBJID VS.VSSEQ YS.VSTESTCD VS VSTEST
MyStudy VS 001 1|HEIGHT Height -
MyStudy VS 001 2|WEIGHT Weight
MyStudy VS 002 1|HEIGHT Height
MyStudy VS 002 2|WEIGHT Weight
MyStudy VS 003 1|HEIGHT Height =
MyStudy VS 003 2|WEIGHT Weight
MyStudy VS 004 1|HEIGHT Height
MyStudy VS 004 2|WEIGHT Weight
MyStudy VS 005 1|HEIGHT Height
MyStudy VS 005 2|WEIGHT Weight
MyStudy VS 006 1|HEIGHT Height
MyStudy VS 006 2|WEIGHT Weight
MyStudy VS o7 1|HEIGHT Height
MyStudy VS o7 2|WEIGHT Weight |
R | []
Mumber of records: 24
Mumber of subjects: 12
Mumber of visits: 1
Mumber of distinct tests: 2
Earliest value of VSDTC: 2006-04-01
Latestvalue of VSDTC: 2006-04-12

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

| Un-sort current table

providing information about the number of records, subjects, visits covered, distinct tests (based on
VSTESTCD) and earliest and latest value for VSDTC.

This kind of information helps to answer questions one would regularly need to ask oneself:

- are all subjects covered?

- are all visits covered?

- did I include all tests for this domain?

- is the envisaged time span of the trial covered?

Especially not having all visits and tests covered is a usual problem.

For "Interventions", the number of distinct values of the --TRT (treatment), for "Events", the
number of distinct values of "--TERM" (Event term) will be provided.

Mapping Completeness for Hypervertical ODM
Structures

In some cases, especially when the data does not come from an EDC system, one may have an
ODM file having a "hypervertical" structure, i.e. each "record" (ItemGroup) will come as a
"parameter - attributes - value" system. For example:



<ItemsroupData "I&.DEFROLT™ "I

<ItemData "IT.ScresningNr" "3/
<ItemData "IT.ExpDelta™ "—g4" /S
<ItemData "IT.ActDelta"™
<ItemData "IT.Actllock™ "21NOV22:08:31:007 />
<ItemData "IT.Activicy™ "Vitals"/>
<ItemData "IT.Paramster"™ "DiastBPsup"/ >
<ItemData "IT.Parameter description™ "Diastolic blood pressure in supine position™/>
<ItemData "IT.Valus™ "ELT
<ItemData "IT.Unit"™ "mmHg" />
<ItemData "IT.Parameter LowerLimit™ T
<ItemData "IT.Parameter Upperlimit™ "anT >
</Itemsrouplatas
<ItemsroupData "IG.DEFROLT™ "7
<ItemData "IT.ScresningNre" "I
<ItemData "IT.ExpDelta™ =T R
<ItemData "IT.RctDelta™ "-121
<ItemData "IT.RActClock™ " 21N0N 08:31:00"/>
<ItemData "IT.Activicy™ "Vitals"/>
<ItemData "IT.Parameter™ "HRsup" />
<ItemData "IT.Parameter description™ "Heart rate in supine position"/:>
<ItemData "IT.Valus™ "AET
<ItemData "IT.Unit"™ "bpm" /=
<ItemData "IT.Parameter LowerLimit™ 4SS
<ItemData "IT.Parameter Upperlimit™ "1ooms s

</Itemsrouplatas

providing two measurements, one for diastolic blood pressure and one for heart rate.
In "normal" ODM, this would be something like

<ItembrouplData "Witals">
<ItemData "IT.DiastBFsup™ "es" S
<ItemData "IT.DiastBPFsup LowerlLimit™ =10 R
<ItemData "IT.DiastBPsup Upperlimit™ TGOS
<ItemData "IT.DiastBPsup_Unic” "mmHg" />
<ItemData "IT.HRsup" B A
<ItemData "IT.HEsup LowerLimit™ "4ET S
<ItemData "HRsup UpperlLimit” "lonT S
<ItemData "HRsup Unit" "bpm" />

</ ItemsroupData

and one could use the usual "drag-and-drop" mechanism.
One can of course try to convert one presentation into the other one, but this may be pretty tricky.

Usually, all the parameter values (for "IT.Parameter" and/or for "IT.Parameter description" are in
an ODM codelist. This is e.g. the case when the ODM is generated by our "ODMGenerator"
software, which allows to generate ODM files (as well metadata as clinical data) starting from any
tabular data such as CSV (possibly extracted from Excel), lab transfers (e.g CDISC Lab), SAS-
XPT, etc..

nn

When the ODM data come as "hypervertical", i.e. as "parameter - attributes - value" "records",
checking mapping completeness is a bit more difficult.
One can then still make a lot of use of the feature to generate and display a "Mapping Completeness

Report". So when using the menu,


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

and checking the radiobutton "Use Items from ODM CodeList":

View Mapping Completeness Report >

q
= () Use ODM tree of items

Use items from ODM Codelist
{e.qg. for hypervertical structures)

[ | Store statistics as CSV

[ | Store mapping report as XML

0K Cancel

one will then be asked which codelist to use (there may be several), for example:

Select the Codelist to use it

2? CLIT.Activity [CL.IT.Activity]

L.IT.Parameter [CLIT.Parameter]

CL.IT.Parameter_description [CL.IT.Parameter_description]
CL.IT.Treatment [CLIT.Treatment]
CLIT.Parameter_NormalRange [CLIT.Parameter_NormalRange]

OK Cancel

e.g. leading to:



Message

®

also here, having a "No mapping found for the coded item" does not necessarily mean that there

HepC

No mappings found for the coded value

Fibrinogen

LB.LBTESTCD

SLB.LBTESTCD RINO'
} elsif(SLABTEST = PT") {
$LB.LBTESTCD = PT'

} elsif(SLABTEST = '2PTT) {
$LBLBTESTCD = 'APTT"

} elsif(SLABTEST ='TNR)) {
SLABTESTCD = 'INR';

}else {

SLBLBTESTCD = 'TODO';

3

SLABTEST = xpath(/StudyEventData FormDatal @FormOID="FO DEFAULT"
@Value=aPTT' or @Value=TNR'/@Value),
if(SLABTEST = ‘Fibrinogen’) {

OID="1G DEFAULT'] TtemD:

OID="T.Parameter'|[@Value="Fibrinogen' or @Value="PT' or

LB LBTESTCD

if(SLABTEST = 'Fibrinogen') {
SLB.LBTESTCD = FIBRINO';
} elsif(SLABTEST = PT') ¢
SLB.LBTESTCD = 'PT":

} elsif(SLABTEST = 2PTT') {
} elsif(SLABTEST = 'INR') {
SLABTESTCD = 'INR"

3 else {

$LB.LBTESTCD = 'TODO'

3

SLABTEST = xpath(/StudyEventData/FormData[ @FormOID="FO DEFAULT'
@Value=2PTT' or @Vaue='INR @ Value);

0ID="1G. DEFAULT ] TtemD:

OID='T.Parameter'|[@Value="Fibrinogen' o @Value=PT" or

LabCoag

No mappings found for the coded value

LBLBTESTCD

if(SLABTEST = 'Fibrinogen') {
$LB.LBTESTCD = 'FIBRINO'
PT) {

} elsif(SLABTEST = aPTT') {
SLB.LBTESTCD = 'APTT'

} elsif(SLABTEST ='TNR)) {
SLABTESTCD = 'INR'

} else {

SLB.LBTESTCD = 'TODO'

|

SLABTEST = xpath(/StudyEventData FormDatal @FormOID="FO DEFAULT"
@Value=2PTT' or @Value="TNR'Y@Value);

OID="1G DEFAULT'] TtemD:

OID="T Parameter'|[@Value="Fibrinogen' or @Value="PT' o

should be, but one should at least check it.

Save HTML

Checking completeness on the SDTM side

On the SDTM side, one can always see which variables are, according to the SDTMIG, are

"required", "expected" or "permissible, by the color in the template or the study instance, when
there is no mapping provided yet:

[ Domains (itemGroups)

Domain Variable Variable Variable Variable Variable Variable Variable Variable Variable Variable
™ ooy DURTATTT TV UTSTTHNONT TVVTSIT TVITSITOY TARTWCD TV AR TVTTSTRE TVTVENRLT
s ISTUDYID DOMAIN [TS.TSSEQ [TS.TSGRPID [TS.TSPARMCD [TS.TSPARM [TS.TSWAL [TS.TSVALNF [TS.TSVALCD TS.TSVCDREF [Tt
TD ISTUDYID DOMAIN TD.TODORDER  [TD.TDANCVAR [TD.TDSTOFF [TD.TOTGTPAI [TD.TDMINPAI [TD.TDMAXPAI [TD.TDNUMRPT
co ISTUDYID DOMAIN RDOMAIN USUBJID ICO.COSEQ CO.IDVAR ICO.IDVARVAL CO.COREF CO.COVAL CO.COEVAL Ct
SE ISTUDYID DOMAIN UsuUBJID SE.SESEQ ISE.ETCD SE.ELEMENT ISE.SESTDTC SE.SEENDTC SE.TAETORD SE.EPOCH SE
SV ISTUDYID DOMAIN UsusJiD SV.VISITNUM ISV.VISIT SV.VISITDY ISV.8VSTDTC SV.SVENDTC SV.SVSTDY SV.SVENDY S\
CcM ISTUDYID DOMAIN UsusJiD CM.CMSEQ ICM.CMGRPID CM.CMSFID CM.CMTRT CM.CMMODIFY |CM.CMDECOQD  |CW.CMCAT cl
EC ISTUDYID DOMAIN UsusJiD EC.ECSEQ EC.ECGRPID EC.ECREFID EC.ECSPID EC.ECLNKID EC.ECLNKGRP |[EC.ECTRT EC
EX ISTUDYID DOMAIN UsusJiD EX.EXSEQ EX.EXGRPID EX.EXREFID EX.EXSPID EX.EXLNKID EXEXLNKGRP [EX.EXTRT =
PR ISTUDYID DOMAIN UsusJiD FR.PRSEQ FR.PRGRPID PR.PRSFID PR.PRLNKID PR.PRLMKGRP |PR.PRTRT FRPPRDECCD |PF
sU ISTUDYID DOMAIN UsusJiD SU.SUSEQ ISU.SUGRPID SU.SUSPID [SULSUTRT SU.SUMODIFY  |SU.SUDECOD  |SU.SUCAT 5L
IAE ISTUDYID DOMAIN UsusJiD IME.AESEQ ME.AEGRPID AE.AEREFID ME.AESPID ME.AETERM AEAEMODIFY  AEAELLT IAE
CE STUDYID DOMAIN LUSUBJID CE.CESEQ ICE.CEGRPID CE.CEREFID ICE.CESPID CE.CETERM CE.CEDECOD |CE.CECAT Ct
DV STUDYID DOMAIN UsUBJID DV.DVSEQ DV.DVREFID DV.DVSPID CV.DVTERM DV.DVDECOD DV.DVCAT DV.DVSCAT DY
HO STUDYID DOMAIN UsUBJID HO.HOSEQ HO.HOGRPID HO.HOREFID HO.HOSPID HOHOTERM HOHODECOD | HOHOCAT H
DS STUDYID DOMAIN USUBJID DS.DSSEQ DS.DSGRPID DS.DSREFID DS.0SSPID DS.DSTERM DS.DSOECOD | DS.DSCAT Dt
MH ISTUDYID DOMAIN UsuUBJID lMH.MHSEQ MH.MHGRPID MH.MHREFID MH.MHSPID MH.MHTERN MH.MHMODIFY | MH.MHDECOD Mt
DA ISTUDYID DOMAIN UsuUBJID DADASEQ DA.DAGRPID DA.DAREFID DA.DASPID DADATESTCD |DA.DATEST DADACAT D
DD ISTUDYID DOMAIN UsuUBJID DD.ODSEQ DD.CDDTESTCD |DD.DDTEST DD.DDORRES  DD.DDSTRESC |DD.DDRESCAT |DD.DDEVAL DI
EG ISTUDYID DOMAIN UsusJiD EG.EGSEQ EG.EGGRPID EG.EGREFID EG.EGSPID EGEGTESTCD |EGEGTEST EG.EGCAT EC
IE ISTUDYID DOMAIN UsusJiD IE.IESEQ IE.IESFID IE.IETESTCD IE.IETEST IE.IECAT |E.IESCAT IE.[EORRES IE
IS ISTUDYID DOMAIN UsusJiD IS.1SSEQ I1S.ISGRPID |5.1SREFID I1S.ISSFID ISISTESTCD |S.ISTEST IS.ISCAT 1S
LB ISTUDYID DOMAIN UsusJiD LE.LBSEQ LB.LBGRPID LE.LBREFID LB.LBSFID LE.LBTESTCD  |LB.LBETEST LB.LBCAT LE
MB ISTUDYID DOMAIN UsusJiD B .MBSEQ MB.MBGRPID IB.MBREFID MB.MBSPID MB.MBTESTCD |MB.MBTEST MB.MBCAT ME
M ISTUDYID DOMAIN UsusJiD ME.MSSEQ MS.MSGRPID IS MSREFID MS.MSSPID MEMSTESTCD |MS.MSTEST MS.MSCAT (i
i ISTUDYID DOMAIN UsusJiD MLMISEQ MLMIGRPID MI.MIREFID MLMISPID MLMITESTCD MLMITEST MLMITSTOTL Ml
MO STUDYID DOMAIN UsUBJID MO.MOSEQ MO.MOGRPID MO.MOREFID MO.MOSPID MO.MOLNKID MOMOTESTCD MO.MOTEST (s
PC STUDYID DOMAIN UsUBJID PC.PCSEQ PC.PCGRPID PC.PCREFID PC.PCSPID PC.PCTESTCD [PC.PCTEST PC.PCCAT PC
PP STUDYID DOMAIN UsUBJID FPP.PPSEQ PP.PPGRPID FPP.PFTESTCD |PP.PPTEST PP.PPCAT PP.PPSCAT PP.PPORRES PF
PE STUDYID DOMAIN UsUBJID PE.PESEQ PE.PEGRPID PE.PESFID PE.PETESTCD |PE.PETEST PE.PEMODIFY  |PE.PECAT PE
as ISTUDYID DOMAIN UsuUBJID [Q5.Q38EQ Q3.Q3GRPID 03.Q33PID 0S.QSTESTCD  |QS.QSTEST [QS.QSCAT Q3.Q33CAT Qs
RP ISTUDYID DOMAIN UsuUBJID RP.RPSEQ RP.RPGRPID RP.RPREFID RP.RPSPID RP.RPTESTCD |RP.RPTEST RP.RPCAT RF
SC ISTUDYID DOMAIN UsuUBJID SC.8CSEQ ISC.SCGRPID SC.SC3PID ISC.SCTESTCD |SC.SCTEST SC.SCCAT SC.SC3CAT 5C
33 ISTUDYID DOMAIN UsuUBJID 55.38SEQ 155.33GRPID S5.5335PID ISS.38TESTCD  |S8.8STEST 33.85CAT S5.395CAT 58
Tu ISTUDYID DOMAIN UsusJiD TU.TUSEQ TU.TUGRFID [TU.TUREFID TU.TUSPID TU.TULNKID TUTUTESTCD TU.TUTEST TL
TR ISTUDYID DOMAIN UsusJiD TR.TRSEQ [TR.TRGRFID [TR.TRREFID [TR.TRSPID TR.TRLNKID TR.TRLMKGRP [TR.TRTESTCD [TF
RS ISTUDYID DOMAIN UsusJiD RS.RSSEQ RS.RSGRPID RS .RSREFID RS.RSSPID RE.RSLNKID RS.RSLNKGRP |RS.RSTESTCD |R!
VS ISTUDYID DOMAIN UsusJiD S.VESEQ S.VEGRPID 5.VESPID SVSTESTCD S.VSTEST SVSCAT S.VESCAT €
FA ISTUDYID DOMAIN UsusJiD FA.FASEQ FAFAGRPID FA.FASFID FAFATESTCD  FAFATEST FA.FAQBJ FA.FACAT FA




"Required" variables are colored red, "Expected" variables are colored blue, and "Permissible"
variables are colored green.

So, one may think "as long as we don't see any "red" variables anymore in our study-specific
instance (as these have been 'grayed out'), we are safe ...".

Well, this is a minimum requirement ...

Of course, if one has source data that would need to go into one of the "expected" variables, and
even in one of the "permissible" variables, one should provide mappings for these.

And, even then, one may have data in the source that require to add standard variables for the
SDTM class ("Findings", "Events", "Interventions"), that are not explicitly in the SDTMIG for that
domain. I am thinking about e.g. "time points" (--TPT, --TPTNUM, --TPTREF, --RFTDTC) which
are not always mentioned in the SDTMIG for "Findings" domains.

And then there still are the famous "standard non-standard" variables, such as --CLSIG (Clinical
Significance) and --REASOC (Reason why the intervention did not occur).

When applicable, one should also look into the "CDISC Therapeutic Area Guidelines" (TAUGs) for
what variables should be included. These tend to mandate, recommend additional variables, or not
to use, or use in a specific way, variables from the standard SDTMIG.

Conclusion

Achieving mapping completeness is not easy. Essentially, generating SDTM and SEND datasets is a
"categorization", ETL-like exercise. Most of the information from the source will be used in the
mappings, but not all of it. Some source data is used in different domains and variables
(unfortunately, SDTM has a lot of data redundancy), and will then used in different mappings.

Fortunately, SDTM-ETL comes with a number of features and tools that make it easier (and more
user-friendly) to check for mapping completeness.


https://www.cdisc.org/standards/therapeutic-areas

