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Summary

This document contains a summary of the most important new features of SDTM-ETL 4.5
and bug fixes.
There are many minor improvements and new features that are not described in this
document, but that can be found in other manuals / tutorials of SDTM-ETL 4.5.
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New CDISC-CORE Validation Engine
SDTM-ETL v.4.5 now comes with the newest CDISC CORE Engine v.0.7.1 which also
supports Dataset-JSON as submission format. The implementation is however in such a way
that when a new CORE version becomes available, it can just be replaced by the new one,
without an update of the SDTM-ETL software. Exception is when the CORE command
parameters to start CORE have been changed.
One of such changes in near future will be that users (or companies as a whole) can add their
own additional validation rules, for example as "quality measures" to the engine.
If this happens, we will make a new version of SDTM-ETL available, and publish a special
manual on how to write company-internal validation rules and add them to the engine.

This new CORE engine also means that CORE can be executed not only for the outdated
SAS-XPT format, but also for the modern CDISC Dataset-JSON format.

We must however remark that CDISC, in cooperation with the FDA, is working on a new
version of Dataset-JSON, which is expected to become official later this year. We then also



expect that the FDA will first start accepting submissions in the new Dataset-JSON and later
completely move to Dataset-JSON and abandon SAS Transport 5 ("XPT") format.

We also improved the way the user can select individual rules for the generated files. For
example, when the SDTMIG-3.2 is still used, all rules that do not apply to v.3.2, but only to
3.3 and 3.4, will be blended out:

Better handling of ODM "MeasurementUnitRef"
Units of measure of observations are handled in two different ways in CDISC ODM. Either
they come as separate data points, or they come as a child "MeasurementUnitRef" element of
"ItemData" which represents the measurement itself. For example:



where "MeasurementUnitRef" is a reference to the definition in the ODM metadata, e.g.:

As of version 4.5, one can now automatically copy the set of ODM "MeasurementUnit"s into
the define.xml and transform that into a define.xml "CodeList" and it to it. This is especially
useful in the case of SEND, as in SDTM, one will usually want to the use the SDTM "UNIT"
codelist, which however is not always possible in the case of animal studies.
All this is further described in the separate manual "Mapping Units of Measure".

Also the automated mapping of units from the ODM to "CDISC Units" has been made more
easy: when one drag-and-drop an item in the ODM tree that has a "MeasurementUnit"
attached to a --ORRESU cell in the SDTM/SEND table, the system will automatically suggest
to start a "mapping wizard" for mapping the ODM units to the CDISC units.
Also this is further explained in the separate manual "Mapping Units of Measure".

However, essentially should really move to the UCUM system for units of measure, as this
allows to fully automate conversions, as for example between "conventional units" and "SI
units" and the other way around. SDTM-ETL contains some functions that work with the
NLM RESTful Web Services for automated unit conversions, which are also described in the
separate manual.

Working with Viedoc-ODM exports
Most of the modern EDC systems allow to export the data and metadata of the studies in
CDISC-ODM format. Some of these have "vendor extensions" and/or use the ODM "typed
ItemData" mechanism. This is e.g. the case with Viedoc EDC. Viedoc also has a somewhat
special mechanism to treat different stages of the study design development, using different
"ODM MetaDataVersion" instances.
As we have more and more users using Viedoc EDC, we further improved the way Viedoc-

https://ucum.org/
https://ucum.nlm.nih.gov/ucum-service.html
https://ucum.nlm.nih.gov/ucum-service.html
https://help.viedoc.net/l/01d540/en/
https://help.viedoc.net/l/01d540/en/


ODM is handled. These new features are described in the separate manual "Working with
Viedoc ODM Files".

Extended features for "View - Clinical Data"
Often, it makes sense to inspect the collected clinical data before starting using a selected data
point in a mapping, this in order to better understand what the data is about, check on the data
type, etc.. One then selects an Item of the ODM tree and uses the menu "View - ODM
Clinical Data", for example, when one has selected "Height" in the ODM tree:

New in v.4.5 of the software is that also the "decode" for the units of measure
"MeasurementUnits" is displayed (last column in the screenshot above).

Some of our users also asked to extend this feature to enable to inspect data for more than one
selected item at the same time, for example both "Height" and "Weight".
This is now possible using the button "Select Items" when one has checked the checkbox
"Generalize for all Items":



When one then clicks "Select Items", a dialog is displayed where we can do a selection, e.g.:

then leading to, after clicking "View ODM Clinical Data agains" to:

Another feature is that when a value is coded, holding the mouse over the value also provides
the "decode", e.g.:



Sorting using the define.xml "keys"
One of the features already longer present is the ability to sort the generated data according to
the keys in the define.xml ("KeySequence"). Adding these keys is done by a double-click on
the first cell of the row for the study-specific domain, or using the menu "Edit - SDTM/SEND
Domain Properties" or using Shift-E on the keyboard. For example:

When then clicking "Set domain keys and sequence, one can add the keys, and their order,
which one want to use for sorting1. For example:

1 Interestingly, these keys were never meant for sorting, but only for defining record uniqueness. Many people
however also use them for (re)sorting as it looks as the tools of the regulatory reviewers are not capable to do
sorting themselves.



There are however a few "no-go"s: one should not request to sort according to --SEQ, as this
is an "artificial key", which is added after sorting ...

New in v.4.5 is that when adds a variable to the keys for which there is no mapping, the
system will protest, issue a warning message, and disallow sorting for that domain/dataset.
For example, when there is no mapping (yet) for VS.VISITNUM, and when trying to sort
after execution of the mappings:

The execution can then performed without sorting, or one may first decide to add a mapping
for the key variable VS.VISITNUM first.

Define.xml validation
The dialog for doing define.xml validation has been improved to make it even more user-
friendly. The background is that some of the validation uses RESTful web services (RWS),
e.g. to check the content of CDISC controlled terminology2. This can take considerable time,
or even fail when there is no good internet connection or the server is e.g. under maintenance.
To make this more clear, the GUI for the validation was slightly changed into:

2 clinical data / subject data is never submitted to these RESTful Web Services.



allowing the user to select out those validation rules that use RWS without needing to go into
the sub-dialog to select/unselect individual schematron rules.

Further minor improvements and fixes
* Upon request of a customer, the logging system has been extended so that the log files can
also be used an "audit trail" of the activities performed by the user such as generation of
mappings (with or without the "mapping wizard", codelist subsetting and editing, valuelist
generation, etc..
* Some EDC systems have the bad habit to export ODM with identical values for "OID" and
"Name" for the items (ItemDef elements), which may make mapping more difficult. In such a
case, more information is then in the text of the "Question" child element.
When doing the mappings from the ODM to the SDTM, and the "Mapping Wizard" is used,
the "ODM side" of the mapping wizard will usually as well the value of the "OID" as of the



"Name". This doesn't bring much additional information though when both are identical. In
such a case, the system will try to retrieve the value of the "Question" and display that instead
of the value of "Name".

* At the end of a working day, one will usually want to save the define.xml containing all the
mappings developed so far, and continue the next morning.
In the new version, the software will try to reconstruct the "Only for" and "Except for"
information after a drag-and-drop when this is not readily available, which is usually the cae
when resuming work of the previous day. In such a case, the following dialog is displayed:

* We also made improvements in the code for the case that datasets for the same domain must
be merged3. This is often the case for datasets for the LB domain, where one wants to have
one dataset for e.g. "hematology" (LBHM), one for "urinalysis" (LBUR), etc.. This strategy
not only makes it considerably easier to generate the mappings, but also makes it easier for
the regulatory authorities to review the data. Often however, the regulatory authority also
requires a "merged" LB dataset, although they cannot do anything with it, as their tools
cannot handle such large files.
For example, the software now better handles the case that several SUPPLB datasets such as
SUPPLBHM, SUPPLBUR must be merged into a single SUPPLB dataset.

* In a number of cases, one will need to copy an ODM codelist to SDTM, for example when
the value in the ODM was coded, but there is no SDTM codelist for the variable the item is
mapped to. When doing so, the user is asked which of the codelists must be copied to SDTM.
In order to facilitate the selection, a new feature has been added so that when holding the
mouse over a codelist, it is shown for which items in the ODM, the codelist is used. For
example:

3 Interestingly, FDA and CDISC name this "split" datasets, although they were never split, as they were
essentially generated separately.



which may not be very useful, as also SDTM has a "No-Yes" codelist, but for e.g. "Diary
Scale":

Another minor improvement is that when, upon drag-and-drop, there is a mismatch in data
types between ODM item and SDTM/SEND variable, and a warning message is issued, more
information is provided about the data types themselves. For example:

* A similar minor improvement is that when using "Only for" or "Except for" when doing a



selection after drag-and-drop, also the number of already selected items is displayed and
updated. For example:

This can be helpful for the case of very long lists. For example, we had the case that (due to
the ODM being generated from an Excel worksheet), there were over 250 fields representing
53 distinct lab tests. If the user know he/she needs to select 53 fields for the 53 tests, than the
display of the number of (already) selected items helps in ensuring that nothing was forgotten,
or that not too many items were selected.

* Mapping lab test names (as exported to ODM from an EDC system) to CDISC-SDTM Lab
Controlled Terminology can be extremely tedious. One of the reasons is that the SDTM
codelist for LBTESTCD and LBTEST both contain almost 2,400 codes (status May 2024)
from which the user needs to choose for each single test as exported into the ODM4.
When doing such a mapping, one can already use the "Attempt 1:1 mapping" feature, which is
based on word similarity, but this will not always select the right code or term. For example:

4 One of the reasons for this long list is that CDISC still considers all controlled terminology as a "set of lists"
(one-dimensional) without any possibility for hierarchy, cross-links to other controlled terminology.
CDISC also still refuses to use better systems such as LOINC for lab tests and UCUM for units.



For "glycemia", the "1:1 attempt" will not find anything useful, but our lab specialist told me
it means "Glucose", so we want to search for "Glucose" using the "Search" button:

New as of v.4.5 of the software are the checkboxes "Case sensitive" and "Whole words only"
which enable a considerable faster search. And indeed we immediately find:



which leads to "GLUC" being selected as the mapping for "Glycemia":

* One of our customers reported an "Invalid XPath Expression Error" message when working
with very long (a large number of selections) XPath expressions. It was however hard to find
out what the exact cause of the problem was. The reason was that some versions of Java do
not allow to have more than 100 "operators" in an XPath expression, which can easily be
solved by adding a parameter "-Djdk.xml.xpathExprOpLimit" to the SDTM-ETL.bat startup
file with a parameter value set to a higher value, e.g. "1000".
As the error message dialog did not reveal this level of detail (it just said "Invalid XPath
expression), we extended the handling of such errors to provide considerably more details, so
that a solution can be found much faster.

Further development of SDTM-ETL
It is now very clear that the FDA is committed to push the replacement of the SAS Transport
5 (XPT) format by the by CDISC developed Dataset-JSON format: the pilot with the FDA
was extremely successful, and a CDISC working group (of which we are part) is currently
refining the new standard, which will be name Dataset-JSON 1.1.

It is also very clear that FDA fully supports the CDISC CORE project for validation of
submission datasets. For example, FDA has asked CDISC to add all "FDA business rules" to
CORE. Essentially, this means that for validation, Pinnacle21 is expected to be replaced by
CDISC CORE, also at the agency.

Both these have implications for the future versions of the SDTM-ETL software: the next
major version (5.0) will have Dataset-JSON 1.1 as the primary format for the generated
datasets and SAS Transport 5 as the secondary. Support for the old Dataset-XML format will
probably be terminated.

https://www.cdisc.org/dataset-json
https://www.cdisc.org/core


As one of the co-developers of CDISC-CORE we will further support and extend the use of
this open-source validation software, so that the world can finally get rid of this buggy and
user-unfriendly P21 software.
We are thinking about features such as "validate as you map", providing immediate feedback
for the CORE validation engine for each case that a mapping was added or changed.
Also, as soon as it is available, we will add and support the feature that users (or companies)
can add their own validation rules to the engine in a secure way5.

5 also meaning that any user- or company-specific validation rules are not shared with CDISC nor anyone else
outside the company.


