SDTM-ETL 4.x User Manual and Tutorial

Author: Jozef Aerts, XML4Pharma E
Last update: 2022-06-20 S D M
Tips for mapping the LB domain L

Generating LB datasets is often one of the most difficult tasks, not only due to the large or even
very large amount of data, but also because the lab data can have different providers (e.g. different
labs), but also as lab data can appear in quite different forms and formats.

Instead of providing a normal tutorial, describing the mapping for one specific situation, which is
probably not your situation, we choose to describe a number of worthful tips for generating LB

mappings and datasets.

Tip 1: Setting the looping variable

Keep it simple: in 90% of the cases, using only 2 looping variables (USUBJID and LBTESTCD)
will be sufficient. You can check this by double clicking the first cell of the ,,LB row* or using the
menu ,,Edit — SDTM domain properties":

Edit properties for SDTM Domain: Mysmﬁ_ _- _‘_ -I
IE‘ oID ; [MyStudy.LB |
Hame : LB
Purpose : |Tabu|ati0n |
Comment: | |
IsReferenceData ® Mo (Subject-related data) O Yes (Reference data)
Repeating : ® Yes {more than 1 record per subject) ) Mo {1 record per subject)

def:ArchiveLocationlD : |Location.LEI |

def:.Class : |Findings |
KeySequence : | Set domain keys and sequence |
Description : |Lab0ramry Test Results |

Number of levels for looping : EE

Level 2 LB.LBTESTCD ﬂ
I:D ] Apply on Subject Level

Do not let confuse you by the SDTM-IG which states "One record per lab test per time point per
visit per subject". That statement is about the result!, not about how you come to it. If, after a drag-
and-drop, you select the correct visits (using the "Generalize for" checkbox and the "Except for"
and "Only for" buttons), forms and item groups, then you usually will automatically obtain the
desired result. In some (but very few) cases you will want to add a third "looping variable" like
"VISITNUM?", but this is usually not necessary or even counterproductive.

1Tt doesn't state either what variable corresponds to a "time point"



Tip 2: use several LB instances for different cases

Lab results can appear everywhere in a clinical study, and can have been generated by several labs.

This means that depending on the source (form, lab) you might need to map to a different set of LB
variables. For example, you may have the case that a set of lab tests have been executed which have
to do with pregnancy by lab A using form F1, and a set of blood lab tests by lab B collected on form
F2.

In such a case, do not unnecessarily try to "push" everything in a single LB instance, but generate
two instances of the LB domain, and generate mappings for the "pregnancy case" in one instance
and mappings for the "hematology" case in another LB instance. You can then use LBCAT and/or
LBNAM to make clear why the data has been spread over 2 or more LB datasets.

The SDTM-IGs and "Metadata Submission Guides" allow and even encourage such "splitting"
(essentially the term in incorrect in our case, as we even never had a single dataset).

In case you see you need or want to add additional variables which do not apply for all lab data, you
should definitely generate a separate LB instance for those data that you need the additional
variables. By doing so, you also make it easier for the reviewer by explicitly showing the reviewer
in which cases (or subset of data) you have the additional variable and in which cases you don't.

Tip 3: reuse information

The LB table is a typical "hypervertical" table, following the "entity-attribute-value" model of
databases. LBTESTCD is the "entity" LBORRES the "value", most of the others are "attributes".
Depending on which test is in the current row, the values for attributes like LBSTNRLO (Reference
Range Lower Limit) and LBSTNRHI (Reference Range Higher Limit) will be different.

In SDTM-ETL, you can reuse variables values (but only in read-only mode) that you have defined
before, i.e. more to the left in the same row. As LBTESTCD is pretty on the left, you can reuse its
value in all variables that come after it (i.e. more to the right). Now suppose that you reference
ranges are not the CRF, so you need to add them "manually". You can then e.g. have the following
mapping script:

if(SLB.LBTESTCD == 'GLUC)) {
SLB.LBSTNRLO = ...;

} elsif (SLB.LBTESTCD =='FRUCT) {
SLB.LBSTNRLO = ;

.

As you have defined LBTESTCD before (more to the left) you do not need a drag-and-drop, you
just can reuse the value from the mapping that you did before.

In case however that the reference range is also dependent on the method (LBMETHOD) you can
not reuse the value from the LBMETHOD mapping as the latter comes after LBSTNRLO so you
will probably need a drag-and-drop and create a temporary variable which has the same XPath
expression as for the one you have for LBMETHOD itself.

For example:



$SMYLBMETHOD = xpath(....);

if(SLB.LBTESTCD == 'GLUC' and SMYLBMETHOD ==".....") {
SLB.LBSTNRLO = ...;

} elsif(SLB.LBTESTCD =='GLUC' and SMYLBMETHOD =="....") {
SLB.LBSTNRLO = ...;

} elsif (SLB.LBTESTCD =='FRUCT) {
$LB.LBSTNRLO = ;

b

Essentially, the same applies for other defining variables such as LBSPEC.

Tip 4: Use the LOINC code when you can!

Although CDISC still doesn't want to recognize that, due to the "not invented here syndrome", the
LOINC is a much better designator of the test. This is not only true for lab tests, but also e.g. for
microbiology tests (MB domain), vital sign tests (VS) and even ECG tests (EG).

It is not a wonder at all that LOINC coding is used for all kinds of tests in Electronic Health
Records (EHRS).

Also, FDA is now requiring the submission of the LOINC code (in LBLOINC) if you can get it
from the lab provider?. Essentially, FDA should also mandate that for microbiology tests, especially
for the case of COVID-19. There is however a lot of resistance against that within CDISC.

IF you can get the LOINC codes from the lab’, why not make this fact a blessing instead of a
burden?

Essentially, as the LOINC code is a much better designator of the test than any combination of
LBTESTCD, LBTEST, LBSPEC, LBMETHOD etc., it should not be necessary anymore to also
submit values for the latter when one has populated the LOINC code in LBLOINC. Due to "not
invented here, CDISC thinks differently ...

Developing mappings for LBTESTCD, LBTEST, LBSPEC, LBMETHOD etc. is always a laborious
task, with many pitfalls. For the mapper, it requires a very good knowledge about how lab tests and
results, as essentially, the mapping is essentially a categorization step.

When one has the LOINC code however, this can be completely automated in a very reliable way.

When the FDA requirement for the LOINC code came, there was a lot of panic in the clinical
research community. As a result, CDISC developed a mapping between the 1,400 most popular lab
test LOINC codes, and the LB-SDTM variables. It was published as ... an Excel worksheet.

We soon found out that this (limited) mapping was far from sufficient for "real life" work,
especially when EHRSs are used as a source. Therefore, we extended the mapping to almost 10,000
LOINC codes, with a total of over 18,000 mappings, and installed a RESTful web service to enable
applications to use them. The RESTful web service is described at:

http://xml4pharmaserver.com/WebServices/LOINC2CDISC_webservices.html

SDTM-ETL uses this RESTful web service to automate the assignment of values for LBTESTCD,
LBTEST, LBSPEC, LBMETHOD, etc. in a very reliable way.

Here is an example where we indeed do have the LOINC code as a field in the CRF:

2 One should however not try to deduce the LOINC code from the information obtained from the lab.
3 If your lab provider cannot provide LOINC codes with the results, you should re-negociate that, or simply,
kick them out ...
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We see that for each test, besides the test result and the units, also the LOINC code of the test is
provided. This should nowadays be the standard.

Instead of now basing our mapping on the OIDs (identifiers) of the ODM items, we will base it on
the LOINC code. After loading a template define.xml (or use a define.xml containing prior
mappings for other domains) we first drag-and-drop one of the "LOINC" items (e.g. "RBC LOINC
code) to LBTESTCD. The usual dialog is displayed:



| £ Import ternDef: RBC LOINC Code - for SOTM Variable LB.LETESTCD

<2 i® Import XPath expression for ltemData Value attribute (from Clinical Data)

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

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

[ ] Generalize for all StudyEvents Except for ..
[ ] Generalize for all Forms Except for ..
[ ] Generalize for all temGroups Except for ..
[ ] Generalize for all Hems 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; 8

SDTM Variable Length: &
[ ] Set SDTM Variable Length to ODM ltemDef Length

[] Viewl/Edit XPath expression {advanced)

OK

Cancel

Important here is that we state that we want to use the value of the data point, not the identifier.
Also, we want to obtain the lab data for any visit, so we check the checkbox "Generalize for all
StudyEvents". As the lab tests come in two groups, one being "hematology" and one being "Basic

metabolic panel", we also check "Generalize for all ItemGroups", and then using "only for", select

the 2 groups:

|&] Import kemDef: RBC LOINC Code - for SOTM Variable LB.LETESTCD

<2 @ Import XPath expression for ltemData Value attribute (from Clinical Data)
| £ Inclusions for ltemGroupDef =
? | |[]1G_COMMON - Common ol
IG_LB_HEMATOLOGY - Hematology
IG_BMP - Basic Metabolic Panel -1

Clear All

OK

Cancel

These two groups however also contain items that do not represent a LOINC code, so we also check
"Generalize for all Items", and then select the ones for a LOINC code, using the "Only for" button:




|£| Inclusions for ltemDef x

? ] 1_LB_NAME - Laboratory Name - |
[ ]I_LB_ID - Laboratory ID

[ ]I_LB_ACCESSION - Accession Number

[ |I_LB_RBC_NOTDONE - RBC Done

[|I_LB_RBC -RBC

[ |I_LB_RBC_UNITS - RBC Units

I_LB_RBC_LOINC - RBC LOINC Code

[ ]I_LB_RBC_LO - RBC Normal Range Lo
[]I_LB_RBC_HI - RBC Normal Range Hi

[ |I_LB_WBC_NOTDOME - WBC Done

[]I_LB_WBC -WBC

[|I_LB_WBC_UNITS - WBC Units

I_LB_WBC_LOINC - WBC LOINC Code
[]I_LB_WBC_LO - WBC Normal Range Lo

[ ]I_LB_WBC_HI - WBC Normal Range Hi
[|1_BMP_GLUCOSE - Glucose

[ |1_BMP_GLUCOSE_UNITS - Glucose Units
|_BMP_GLUCOSE_LOINC - Glucose LOINC code
[ ]1_BMP_BUN - Blood Urea Nitrogen

[ ]I BMP_BUN_UNITS - Blood Urea Nitrogen Units
|_BMP_BUN_LOINC - Blood Urea Nitrogen LOINC code
[ |1_BMP_CREAT - Creatinine [Massivolume] in Blood
[ |1_BMP_CREAT_UNITS - Creatinine Units
|_BMP_CREAT_LOINC - Creatinine LOINC code
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Clear All

0K Cancel

After clicking "OK" twice, we get:

ot

More than 1 ODM Item was selected to be mapped to Codelist CL.C65047.LBTESTCD.
A mapping script wizard will be presented for the first itemn RBC LOINC Code only.

")

The better way is to drag-and-drop each single item separately,
and provide a mapping using the wizard for each separately.

Continue anyway Cancel

We click "Continue anyway", leading to:



SOTM has an associated Codelist, but QOM hasn't pod

] A Codelist is associated with the SDTM Variable LB.LBTESTCD
but no Codelist is associated with the ODM ItemDef RBC LOINC Code.

Use a mapping wizard starting from the distinct values
i) of the item RBC LOINC Code,
in an ODM file with Clinical Data

Generate a template mapping script for categorization of the data.
This template script must then be completed.

i@ Ignore the CodeList for now. No CodeList mapping attempt will be performed.

OK Cancel

selecting "Ignore the CodeList for now ..." as we want to let the RESTful web service do the work
for us. After clicking "OK", the mapping editor is shown:

Origin: No Origin has been added yet!

r The Transformation Script

1 # Mapping using ODM element ItemData with ItemQID I_LB EBC LOINC

# Generalized for all StudyEwvents

# Generalized for all ItemGroups within the Form

# Generalized for all Items within the ItemGroup

# Using categorization as a Codelist is asscciated with the 5DTM Codelist

# but no Codelist is associated with the CDM data

$LB.LBTESTCD = xpath(/StudyEventData/FormData|[BForm0ID="F LLE']/ItemGroupData[@ltemSroup0ID="IG LB HEMATOLOGY'

OO0 =1 v b L0 [

[d] i [»]
r Scripting Language Functions

+ - * ! xpath comment decode

usubjid investigator site name sitename question alias

We now look for the button "RESTful WS":

6 # but r_1c> Codn_aList is associated with the ODM data
7 $LB.LBTESTCD = xpath(/StudyEventData/FormData|@Form0ID="F_ LLR']/ItemGroupData|@ItemGroup0ID="IG LE_HEMRTOLOGY'
g
[«] Ii [»]
r Scripting Language Functions
< = == == = = >y
contains starts-with ends-with matches not
abs sqrt log log10 exp expid
min max avg sum count is-a-number B
ceiling floor round modulus number string
date year month-in-year day-in-year day-in-month day-in-week T
time hour-in-day minute-in-hour second-in-minute crw datediff
timediff datetimediff elementname more date/time ... (RE STiul WS My Functions =
——

and if we click it, we get all the SDTM-ETL functions that use RESTful web services:



r The Transformation Script——————— RESTul Web Service Functions >
1 # Mapping using ODM elemen

2 # Generalized for all Stud /!\ Previous MNext
3 # Generalized for all Item| - -
4 # Generalized for all Item| uqltconverslonmw =
L # Using categorization as loinc2ibtestcd
& # but no Codelist is asscc loinc2ibtest
7 $LB.LBTESICD = zpath(/Stud loinc2Ibspé Returns the LBTESTCD value from the LOINC code Lm
a loinc2lbmethod L
siunitdloinc 3
convunitdloinc
loinc2sdtmib ||

[4] M

Scripting Language Functions OK
[ > |

One interesting function seems to be "loinc2lbtestcd", which takes a LOINC code and returns the
value for the associated LBTESTCD value. So, let's use it!
After changing the script slightly, we have:

r The Transformation Script

—
e

Mapping using OOM element ItemData with ItemOID I_LB RBC LOINC

# Generalized for all StudyEvents

# Generalized for all ItemGroups within the Form

# Generalized for all Items within the ItemGroup

# Using categorizaticon as a Codelist is asscciated with the 5DTM Codelist

# but no Codelist is asscciated with the CDM data

$LOINCCODE = zpath{/StudyEventData/FormData[@Form0ID="F LLB']/ItemGroupData|EIltemGroupOl
$LB.LBTESTCD = rws:loincZlbtested ($LOINCCOLDE) ;

-7
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Then click "OK" to confirm the mapping script generation.

Before testing this mapping, let us first also populate LBLOINC itself. This can simply be done by
repeating the "drag-and-drop", but then to the LB.LBLOINC cell. The generated script is just one
line.

Let us now test on real clinical data, using "Transform - Generate Transformation (XSLT) Code for
SAS-XPT". We then need to select an ODM file with clinical data. For example:

| £5| Execute Transformation (X5LT) Code for SAS-XPT Y

QDM file with clinical data:
|D:".SDTM-ETL‘&TestFiIes'\ODhH-3-1".CES_CIinicaIData_simpIe_subject_Lab_LOINC_Cuded.xmﬂ H Browse...

[ ] MetaData in separate ODM file

[] Administrative data in separate QDM file

[ ] save output XML to file

[] Perform post-processing for assigning —-LOBXFL

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

["] Move non-standard SDTM Variables to SUPP-- Move 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



and when hitting the "Execute Transformation on Clinical Data", we see some messages passing by:

View Result SDTM tables [ ] Adapt Variable Length for longest result value
[ ] Generate "NOT DONE' records for QS datasets

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

Browse...

[] Add location of SAS XPORT files to define.xmil [] store link as relative path

[] additionally generate a merged dataset for "split’ domain datasets

Messages and error messages:

LOINCZCDISC Query = hitpiwww . xmldpharmasemnver.com: 2030/ CDISCCTSenvice2irestiLOINC2SDTMLBI447 34-2 xml
LOINCZCDISC Query = hitpiwww xmldpharmasenver.com: 8080/ CDISCCTSenvice2irestiLOINC23DTMLB/49765-1 xml
LOINCZCDISC Query = hitp:ffwww xmldpharmasemrver.com: §080/CDISCCTSenvice2irestiLOINC2SDTMLB/Z2947-0 xml
LOINCZCDISC Query = hitpiwww . xmldpharmasenver.com: 8080/ CDISCCTSenvice2irestiLOINC2SDTMLBIG298-4. xml
LOINCZCDISC Query = hitpiwww . xmldpharmasenver.com: 2080/ CDISCCTSenvice2irestiLOINC2SDTMLBI2069-3.xml
LOINCZCDISC Query = hitpfwww xmldpharmasenver.com: 8080/ CDISCCTSenvice2irestiLOINC23DTMLB/20565-8 xml

[ »

4]

Execute Transformation on Clinical Data

showing us that the RESTful web service is indeed called*.

The result is:

| £ SDTM Tables X
® [CEsLE
STUDYID DOMAIN USUBJID LB.LBSEQ LB.LBTESTCD LB.LBLOING

CES LB 001 1 RBC 7308 -

CES LB 001 2 WBC 6902

CES LB 001 3 P 40366-7

CES LB 001 4 UREAN F299-2

CES LB 001 5 CREAT 384834

CES LB 001 3 UREANCRT 447342

CES LB 001 7 CA 497651

CES LB 001 8 SODIUM 2047-0

CES LB 001 g K 2984

CES LB 001 10 CL 2069-3

CES LB 001 1 Co2 20565-8

CES LB 001 12 RBC 7808

CES LB 001 13 WBC 6902

CES LB 001 14 GLUC 2339-0

CES LB 001 15 UREAN 2992

CES LB 001 16 CREAT 384834

CES LB 001 17 UREANCRT 447342

CES LB 001 13 CA 497651

CES LB 001 19 SODIUM 2047-0

CES LB 001 20 K 2984

CES LB 001 21 CL 2069-3

CES LB 001 22 Co2 20565-8

CES LB 001 23 RBC 780-8

CES LB 001 24 WBC 56902

CES LB 001 25 GLUC 2339-0

CES LB 001 26 UREAN 2992

CES LB 001 o7 CREAT 384834

CES LB 001 23 UREANCRT 447342

CES LB 001 29 CA 497651

CES LB 001 0 S0DIUM 2047-0

CES LB 001 3 K 2984

CES LB 001 a2 CL 2069-3

CES LB 001 23 Co2 20565-8 =

a4 Il I[*]

We see that LBTESTCD has been fully automatically populated, except for the LOINC code

4 The RESTful web service is very fast, returning several hundreds of responses per second.



40366-7, for which there seems to be no mapping in the database. This will seldom happen, as
there are mappings for almost 10,000 LOINC codes®.

We can however easily find out what the LOINC code 40366-7 means by visiting the LOINC
website:

E] https://loinc.org/40366-7/

LOINC CODE LONG COMMON NAME LOINC STATUS

40366-7 Glucose [Moles/time] in 24 hour Body fluid Active

Part Descriptions

LP14635-4 Glucose

Glucose (C6H12046) is a simple monosaccharide and monomer of carbohydrates. Glucose provides energy for cellular processes and aids metabolism within the
body. When food is ingested, the carbohydrates within the food are broken down into glucose molecules. Blood glucose content is significant in determining an
individual's overall state of health. An elevated blood glucose level is called hyperglycemia and a deficient blood glucose level is called hypoglycemia. When an
individual is hyperglycemic and cannot properly regulate their blood glucose level they are considered diabetic. Type 1 diabetes is caused by the immune system
attacking pancreatic beta cells (cells that produce insulin) and Type 2 diabetes is caused by insulin resistance. [MedlinePlus Encyclopedia:003482]

Source: Regenstrief LOINC

LP7238-1 Bodyfld

The LOINC "Body fld" System represents body fluids other than serum, plasma, blood, urine, and cerebrospinal fluid. When a LOINC term with the System "Body
fld" is used, the specific specimen source or body fluid type should be reported elsewhere with the result. Where more specific terms for pleural, peritoneal,
synovial fluid, etc. exist, we encourage you to use the more specific terms. In contrast to "Body fld", the System "Asp” in LOINC represents the fluid withdrawn
during an aspiration procedure from an abnormal collection of fluid, such as from an abscess or cyst. "Asp" is used for abnormal fluid collections that are aspirated,
while "Body fld" is used for named bedy fluids, such as synovial fluid or peritoneal fluid, that are not inherently pathologic.

Source: Regenstrief LOINC

Fully-Specified Name

Component Glucose
Property SRat
Time 24H
System Body fld
Scale Qn
Method

So that we immediately see that we can map this to LBTESTCD=GLUC, LBTEST=Glucose,
LBMETHOD being empty. We will however also need to look for a CDISC code in LBSPEC for
"body fluid".

So, we slightly change the mapping script into:

> In this case, we did this of course on purpose. If you encounter such a case that a mapping is missing,
please let us know and we will try to add it to the database used by the RESTful-WS.
¢ There are over 98,000 LOINC codes (version 2.72)



r The Transformation Script

# Mapping using ODM element ItemData with ItemQID I_LB RBC LOINC - wvalue from attribute ItemQID
# Generalized for all StudyEwvents
# Generalized for all Items within the ItemGroup
# Using categorization as a Codelist is asscciated with the SDTM Codelist
# but no Codelist is asscciated with the ODM data
SLOINCCODE = =xpath(/StudyEventData/FormData|@FormDID="F LERB']/ItemGroupData|@ltemEroupOID="1G LB |
# LOTHNC code 40366-7 is not cowvered by the LOINC to CDISC mapping
# LOINC code 40366-7 i3 for "Glucose [Meoles/time] in 24 hour Body fluid’
if (SLOINCCODE = '"40366-T') |
STEMP = "GLUC';
} else |
$TEMP = rws:loinc2lbtestcd ($LOINCCOLDE)

W0 - o s L) [

T
R N S )

}
5LB.LBTESTICD = TEME;

=
=

n

After re-running the transformation, the result is:

|£| SDTM Tables

® [

STUDYID DOMAIN USUBJID LB.LBTESTCD LB.LBLOINC

CES LB 0o RBC 789-8

CES LB 001 WBC G690-2

CES LB 001 __==|GLUC 40366-7

CES LB 0o UREAN G299-2

CES LB 0o CREAT 384834

CES LB 001 UREANCRT 44734-2

CES LB 001 CA 497651

We can now do something very similar for LBTEST, but this time not using the function
"loinc2lbtestcd", but using the function "rws:loinc2lbtest":

-The Transformation Script

=

# Mapping using OLDM element ItemData with Item0ID I_LB RBC LOINC - wvalue from attribute Item(
# Generalized for all StudyEwvents
# Generalized for all Items within the ItemGroup
# Using categorization as a Codelist is asscciated with the SDTM Cedelist
# but nc Codelist is asscciated with the ODM data
$LOINCCODE = =xpath(/S5tudyEventData/FormData[@Form0ID="F LER']/ItemGroupData[@ItemGrouplIl="1I
# LOINC code 403566-7 i3 not covered by the LOINC to CDISC mapping
if ($LOINCCODE = "403586-T7") |
$LB.LBTEST = 'Glucose';
} elae |
$LB.LBTEST = loinc2lbtest ($LOINCCODE) ;

L= o B T Y ORI ]

|
L = O
—

=
[ah)

leading to:
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r The Transformation Script

# Mapping using CDM element ItemData with ItemQID I LB EBC LOINC - wvalue from attribut
# Generalized for all StudvEwvents
# Generalized for all Items within the Itembroup
# Using categeorization as a Codelist is asscciated with the SDTM Codelist
# but no Codelist is asscciated with the ODM data
$LOINCCODE = =xpath{/StudyEventData/FormData[@Form0ID="F LRB']/ItemSroupData|@ltemErow
# LOINC code 40366-7 is not cowvered by the LOINC to CDISC mapping
if ($LOINCCODE = '"40358-T7") |
$LB.LBTEST = 'Glucose';
} elae |
$LB.LBTEST = rws:loinc2lbtest ($LOINCCOLE) ;

and the result:

|| SDTM Tables

®

CES:LB
STUDYID DOMAIN USUBJID LB.LBTESTCD LB.LBTEST LB.LEBLOINC

CES LB 001 RBC Enthrocytes 789-8
CES LB 001 WBC Leukocytes G690-2
CES LB 001 —GLUC - |Glucose —{40366-7
CES LB 001 UREAN Urea Nitrogen G299-2
CES LB 001 CREAT Crealinine 384834
CES LB 001 UREANCRT Urea Mitrogen/Creatinine  |44734-2
CES LB 001 CA Calcium 497651
CES LB 001 S0DIUM Sodium 2047-0
CES LB 001 K Potassium 6298-4
CES LB 001 CL Chloride 2069-3
CES LB 001 co2 Carbon Dioxide 20565-8
CES LB 001 RBC Enthrocvtes 789-8

We can then do similarly for LBSPEC (using the method rws:loinc2lbspec), and LBMETHOD
(using the method rws:loinc2lbmethod).

For LBSPEC, we still need a code for "body fluid". We can try to find one using the menu "View -
SDTM associated codelist":

Codelist: CL.CT7329.5PEC

@ FLUID [C13236]

FLUID, ABDOMINAL [CT7611]

FLUID, AMNIOTIC [C13188]

FLUID, BRONCHOALVEOLAR LAVAGE [C13195]
FLUID, CEREBROSPINAL [C12692]

FLUID, PERICARDIAL [C3319]

FLUID, PERITONEAL [CTT6E12]

FLUID, PLEURAL [CTT613]

FLUID, SYNOWVIAL [C33718]

FLUID, THORAX [C125897]

pod

[ »

Jl

OK

The best hit still seems to be "FLUID" (CDISC-NCI code C13236).
So we will use the following mapping script for LBSPEC:



r The Transformation Script
1 # Mapping using ODM element ItemData with Item0lID I_LB BBC LOTINC - walues from att:
2 # Generalized for all StudyEvents
3 # Generalized for all Items within the ItemGroup
4 ¢ Using categorizaticn as a Codelist is asscciated with the S5DTM Codelist
5 # but no Codelist is asscciated with the OODM data
6 SLOINCCODE = =xpath(/StudyEventData/FormData[@Form0ID="F LAR']/ItemsroupData|@Iten
7 # LOINC code 40366-7 i3 not covered by the LOINC to CDISC mapping
8 1f($LOINCCODE = "403ge-7") |
0 £LB.LBSPEC = '"FLUID':
10 } else |
11 $LB.LBSPEC = rws:loincZlbapec (sLOINCCODE) ;
1z }

Once we have the LOINC code and mappings to at least LBTESTCD and LBTEST, we can also
start populating variables such as LBORRES and LBORRESU. As we do already have
LBTESTCD. we can now choose whether to base our selection for the value either on the value of
LBTESTCD, or on basis of the value of the LOINC code. The first can however be tricky when we
have more than one type of test for the same analyte, e.g. "glucose in blood" and "glucose in urine".
In our case, we have as well "glucose in blood" (LOINC code 2339-0) as well as "glucose in body
fluid" (LOINC code 40366-7), so we must be careful, and better base the selection of which data
point to take based on the LOINC code.

The final result looks like:

| £ SOTM Tables

STUDYID | DOMAIN | USUBJD |  LELBTESTCD | LBLBTEST LB.LBCAT LBLBORRES | LBLBORRESU | LB.LBSTRESN | LB.LBSTRESU | LB.LBLOINC | LBLBSPEC LB.LBMETHOD
CES L |RBC Enthrocytes HEMATOLOGY 10*6/uL 9 10°B/L 789-8 BLOOD AJTOMATED COUNT
CEs L |wec Leukocytes HEMATOLOGY 2 10"30L 2 10°30L 6690-2 BLOOD AUTOMATED COUNT
CES L GLUC Glucose BASIC METABOLIC PANEL [67.2 moidL 7301006 mmol/L 403667 FLUID
CEs L UREAN Urea Nitrogen BASIC METABOLIC PANEL ’rrTQt N mmoliL 6299-2 BLOOD
CES L CREAT Creatinine BASIC METABOLIC PANEL }@i L 38403338 mmollL 384834 BLOOD
CEs L UREANCRT Urea Nitrogen/Creati... [BASIC METABOLIC PANEL gig{oreat) glgicreaty 447342 BLOOD
CES L ca Calcium BASIC METABOLIC PANEL 5 }@td\_ 832427 mmollL |48765-1 BLOOD
CEs L SCDIUN Sodium BASIC METABOLIC PANEL _ [140 mmoll 40 mmoliL FQ 0 BLOOD
CES L K Polassium BASIC METABOLIC PANEL |42 mmollL 2 mmollL 6298-4 BLOOD
CEs L cL Chioride BASIC METABOLIC PANEL _[111 mmoll 11 mmoliL 2069-3 BLOOD
CES L co2 Carbon Dioxide BASIC METABOLIC PANEL |26 mmollL |26 mmallL 205658 BLOOD
CEs L REC Enthrocytes HEMATOLO! 1 10"6hL 1 10%60L 7808 BLOOD AUTOMATED COUNT
CES L |wec Leukocytes |HEMATOLOGY 4 [10*3mL 4 [10°30L |5690-2 BLOOD AJTOMATED COUNT
CES L GLUC Glucos |BASIC METABOLIC PANEL 1 [mgrdL 7800573 [mmonL [2339-0 BLOOD
CES L UREAN Urea Nitrogen BASIC METABOLIC PANEL }mi L 5714266 mmallL 6298-2 BLOOD
CEs L CREAT Creatinint BASIC METABOLIC PANEL moidL 10608401 mmoll 384834 BLOOD
CES L UREANCRT Urea Nitrogen/Creati... |BASIC METABOLIC PANEL glglcreat} 3 olgicreat; 447342 BLOOD
CEs L cA Calcium BASIC METABOLIC PANEL moidL 2206697 mmoliL |49765-1 BLOOD
CES L SODIUM Sodium BASIC METABOLIC PANEL 7 mmollL 7 mmallL 2947-0 BLOOD
CEs L K Potassium BASIC METABOLIC PANEL _[4.0 mmoll 0 mmoliL 62984 BLOOD
CES L cL Chioride BASIC METABOLIC PANEL  [119 mmollL 19 mmallL 2068-3 BLOOD
CEs L co2 Carbon Dioxide BASIC METABOLIC PANEL |28 mmoll £ mmollL 205658 BLOOD
CES L RBC Enthracites |HEMATOLO 5.4 [10*6hL 5.4 [10°6/L 789-8 BLOOD AJTOMATED COUNT
cEs L |wec Leukocytes |HEMATOLOGY 6.6 [10730L 6.6 [10°3L |6690-2 BLOOD AUTOMATED COUNT
CEs LB 001 GLUC Glucose BASIC METABOLIC PANEL _ [73.2 }mm 4.0631453 mmallL |2339-0 BLOOD
cEs LB 001 UREAN Urea Nitrogen BASIC METABOLIC PANEL |73 moidL 26071429 mmoliL }ngg 2 BLOOD
CEs LB 001 CREAT Creatining BASIC METABOLIC PANEL (0.9 }mm 0078563005 mmallL 384834 BLOOD
cEs LB 001 UREANCRT Urea Nitrogen/Creali... |BASIC METABOLIC PANEL _[8.2 gig{oreat) 22 glgicreaty 447342 BLOOD
CEs LB 001 cA Calcium BASIC METABOLIC PANEL |79 moidl 1.9711562 mmol/L |a9765-1 BLOOD
cEs LB 001 SCDIUN Sodium BASIC METABOLIC PANEL _ [135 mmoll 135 mmoliL 2047-0 BLOOD
CEs LB 001 K Potassium BASIC METABOLIC PANEL _ [3.8 mmoliL 28 mmallL 6298-4 BLOOD
cEs LB 001 cL Chioride BASIC METABOLIC PANEL _[110 mmoll 110 mmoliL 2069-3 BLOOD
CEs LB 001 coz Carbon Dioxide BASIC METABOLIC PANEL |25 mmoliL |25 mmaliL 205658 BLOOD

i Il

Conclusion: using the LOINC code as the driver for the mapping has enormous advantages: in most
cases, all necessary mappings can be developed within an hour, whereas using the classic approach,
looking at the (local) codes and result data provided by the lab, this usually takes days, and is error
prone.

Further methods for using LOINC-CDISC mappings are explained in the tutorial "Using the
LOINC-SDTM-LB Mapping and similar functions" including storing mappings to a local file for
reuse, which in some cases can be faster than when using the RESTful web services.



